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Architecture — Today  and  Tomorrow 


'"pHE  great  buildings  of  today,  designed  in  masses  which  rear  rugged,  mount- 
■*■  ing  profiles  into  the  sky,  foretell  even  greater  and  more  massive  structures 
for  the  next  half  century.  Always  a  close  co-ordination  of  architecture  and  en- 
gineering, of  design  and  construction,  the  architecture  of  the  future  will 
find  architect  and  engineer  working  ever  more  closely  together. 
Cerrainly  modern  invention  —  modern  engineering  skill  and  organization, 
will  prove  more  than  equal  to  the  demands  of  the  architecture  of  the  future. 
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( AMSCO  ) 

The  Steel  for  Service 

AMSCO  Manganese  steel  is  the  strongest  and  most  enduring 
metal  known  when  applied  to  that  form  of  service  requiring 
high  resistance  to  breakage  and  abrasive  wear. 

To  reach  a  maximum  degree  of  efficiency  in  mining  and  milling- 
operations  these  two  factors  must  be  reduced  to  a  minimum. 

That's  why  the  demand  for  AMSCO  Manganese  Steel  has 
become  so  widespread  in  vital  wearing  parts  of  innumerable 
classes  of  machinery. 

We  are  now  furnishing  Manganese  Steel  in  any  quantity  and 
in  almost  any  shape,  and  AMSCO  Engineers  solicit  your  co- 
operation in  fitting  the  right  metal  in  the  right  place. 


AMERICAN  MANGANESE  STEEL 
COMPANY 

General  Offices:    389  E.  14th  St.,  CHICAGO  HEICHTS,  ILL 
Plants:     Chicago  Heights,   111.,  Newcastle,   Del.,  Oakland,  Cal. 
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Double-acting,  self-align- 
ing thrust  bearing  w,i', 
leveling  washers.   210O-U 


Meet  Every  Ball  Bearing 
Requirement 

STROM  Bearings  are  made  for  the  purpose  of 
giving  maximum  ball  bearing  service  under 
the  most  exacting  conditions.  Even-  step  in 
their  manufacture  is  directed  toward  this  end. 

They  are  correctly  designed,  made  of  the  highest 
of  materials,  and  heat-treated  by  the  most 
modern  and  approved  methods. 

They  are  conscientiously  manufactured  in  a 
wide  range  of  types  and  sizes  by  expert  work- 
men, and  are  rigidly  inspected  after  every 
operation. 

You  will  find  a  complete  treatise  on  Strom  Bear- 
ings in  "Whipple's  Catalog  Studies,"  and  if  you 
have  a  particular  problem  Strom  Engineers  will 
always  be  glad  to  work  with  you. 

U.  S.  BALL  BEARING  MFG.  CO. 

(Conrad  Parent  Licensee) 

4500  Palmer  Street  Chicago,  Illinois 
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President  HOWARD  MONROE  RAYMOND,  B.S.,  D.Sc. 

ARMOUR  INSTITUTE  OF  TECHNOLOGY 


"The  new  form  and  style  of  The  Armih  k  Engineer 
should  be  an  added  stimulus  in  perpetuating  the  Armour 
spirit  among  our  students  and  alumni,  and  I  appreciate 
the  happv  privilege  which  this  lirst  issue  affords  me  of 
conveying  my  greetings  to  every  young  man  who  has 
ever  attended  or  is  now  enrolled  in  the  Armour  Institute 
of  Technology. 

"We  shall  continue  to  train  our  student*  to  assume 
positions  of  efficient  leadership  in  the  industrial  life  of 
today.    <  hit-  efforts  will  be  directed  toward  training  them 


scientifically,  so  that  they  will  make  not  only  good  engi- 
neers, but,  what  is  of  greater  importance,  to  prepare 
them  for  the  highest  citizenship;  to  tit  them  to  assume 
human  duties  of  responsibility,  ami  lo  dedicate  their 
powers  of  knowledge  and  genius  ol  re-earc 
mon  good  and  the  upbuilding  ol  new  idea  I  aaw 

the  co-operation  and  unswerving  loyally  '  '  '"      ■    Armour 
man   in   the   effort    to  make   a   broader,    I  •.   stronger, 

and  nobler  Armour  Institute  of  Technology. 

— H.  M.  Raymond. 
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A  SNAPSHOT  AT  FIRE  PREVENTION 

Richard  E.  Vernor,  Manager 
Fire  Vrem  ntion  Department,  Western  Actuarial  Bureau. 


TIIK  South  Sea  Islanders  started  something  when 
they  twisted  a  stiek  in  a  groove.  Innumerable 
statisties  have  been  published  indicating  the  ex- 
tent of  our  frightful  fire  waste.  The  figures  are  so  stag- 
gering- that  average  human  intelligenee  can  scarcely 
grasp  them.  In  this  educated  and  civilized  country  a 
human  life  is  sacrificed  to  carelessness  by  fire  every 
thirty  minutes,  and  the  victim  is  usually  a  child  or  a 
mother.  The  cost  of  our  national  ash  heap  is  about  one 
billion  dollars  per  annum.  We  are  gradually  coming  to 
a  realization  of  the  enormity  of  this  crime,  and  find 
ourselves  casting  about  for  a  remedy. 

When  the  water  pipes  get  out  of  order  we  call  for  a 
plumber,  if  in  legal  difficulty  we  solicit  the  services  of  a 
lawyer.  It  is  logical,  then,  that  finding  ourselves  in  the 
grasp  of  the  Fire  Demon  we  should  call  for  the  aid  of  a 
diagnostician  of  fire  causes — the  fire  insurance  specialist. 
We  are  then  advised  that  the  causes  of  our  difficulty  are 
three  in  number.  The  natural  causes  are  few — lightning, 
earthquake  and  tornado.  The  so  called  moral  causes  of 
fire  may  be  divided  into  two  classes,  incendiarism  and 
the  result  of  indifference  or  deliberate  carelessness.  The 
physical  causes  of  fire  are  many,  but  almost  entirely  pre- 
ventable. 

Most  of  our  great  conflagrations  have  been  the  result 
of  extremely  simple  causes.  Five  of  our  large  fires, 
where  losses  have  ranged  from  one  to  forty  million  dol- 
lars, started  from  these  elementary  hazards:  An  electric 
iron,  a  locomotive  spark,  a  cigarette  dropped  through  a 
glass  bull's-eye,  an  ignited  ball  of  cotton,  and  the  keep- 
ing of  unslaked  lime  in  a  wet  basement. 

We  may  assume  then,  that  as  the  causes  of  our  fires 
are  simple,  the  remedy  should  not  be  complex.  The 
medicine  which  will  cure  us  is  composed  of  common 
sense  and  carefulness.  It  is  largely  a  matter  of  educa- 
tion for  those  with  an  open  mind,  and  one  of  coercion 
for  the  heedless.  Europe  has  long  since  learned  the  value 
of  carefulness.  The  average  immigrant  to  this  land  from 
certain  European  countries  fears  -the  consequences  of 
having  a  fire.  Witness  the  case  of  one  of  our  central 
western  cities  having  a  population  of  ten  thousand, 
largely  of  foreign  birth.  Up  to  date  there  has  not  been 
a   single  fire   alarm   tins   year!      How   main-    American- 


If  education  in  fire  carefulness  has  been  successful  in 
Europe  is  there  any  good  reason  why  it  should  not  be  so 
here?  The  fact  is  that  where  we  Americans  have  locally 
developed  constructive  and  intelligent  campaigns  the 
results  have  been  astounding.  Cincinnati  is  saving  itself 
some  $Sf>0,000  per  annum  in  fire  insurance  premiums. 
Detroit  in  1921,  in  the  face  of  a  bad  moral  hazard  and 
an  increased  population,  reduced  its  fires  by  508  and  its 
false  alarms  by  122  over  the  year  previous.  Another 
city  id'  4(1.001)  has  had  seventy  fewer  fires  so  far  this  year 
than  during  the  same  period  a  year  ago.  The  Chicago 
Safety  Council  reported  that  in  connection  with  a  recent 
Fire  and  Accident  Week  campaign,  "The  saving  in  fire 
loss  for  this  one  week  alone  represented  over  eleven 
times  the  total   cost  of  the   campaign."     Still   another 


sensible  city  listened  to  the  advice  of  the  fire  doctor  and 
eliminated  seventy  hazards  in  its  public  schools.  It  has 
been  demonstrated  that  time  and  expense  spent  in  prac- 
tical fire  prevention  constitute  capital  well  invested. 

Contrary  to  popular  opinion,  it  is  quite  reasonable  for 
fire  insurance  interests  to  lend  all  possible  assistance  to 
fire  prevention.  The  risks  upon  which  profits  are  made 
are  those  which  do  not  burn..  No!  matter  how  high  a 
rate  may  be,  the  company  writing  the  line  loses  if  the 
risk  is  destroyed.  Most  of  the  risks  which  the  average 
company  refuses  to  write  carry  high  rates.  Even  the 
insurance  man  knows  that  when  an  article  is  burned  its 
intrinsic  value  passes  off  into  thin  air  in  the  form  of  heat 
energy,  and  that  economically  the  country  is  poorer  by 
just  that  amount.  An  occasional  fire  if  not  too  serious 
does  serve  as  an  advertising  medium,  but  this  form  of 
advertising  at  its  present  expense  will  bankrupt  us  as  a 
nation.  Then  too,  insurance  as  a  profession  is  morally 
obligated  to  disseminate  the  result  of  its  experience.  No 
other  institution  has  the  information  available  which 
can  be  used  to  retard  this  fearful  waste. 

Perhaps  the  greatest  result  from  the  point  of  view  of 
insurance  as  an  institution  is  the  gaining  of  public  good 
will  and  the  creation  of  a  better  understanding  between 
the  insuring  public  and  the  insurance  fraternity.  Fire 
prevention  opens  up  to  us  a  medium  through  which  we 
can  prove  that  our  desire  to  be  of  public  service  is  sin- 
cere. 

Thus  in  serving  our  community  well  we  are  promot- 
ing our  own   prosperity. 


When  Abraham  Lincoln  was  a  young  man  he  ran  for 
the  legislature  in  Illinois,  and  was  badly  swamped.  He 
next  entered  business,  failed,  and  spent  seventeen  years 
of  his  life  paying  up  the  debts  of  a  worthless  partner. 
He  was  in  love  with  a  beautiful  young  woman,  to  whom 
he  became  engaged — then  she  died.  Later  he  married 
a  woman  who  was  a  constant  burden  to  him.  Entering 
polities  again,  he  ran  for  congress  and  again  was  badly 
defeated.  He  then  tried  to  get  an  appointment  to  the 
United  States  land  office,  but  failed.  He  became  a  candi- 
date for  the  United  States  senate;  and  was  badly  de- 
feated. In  1856  he  became  a  candidate  for  the  vice- 
presidency,  and  was  once  more  defeated.  In  1858  he  was 
defeated  by  Douglas.  One  failure  after  another— bad 
failures— great  setbacks.  In  the  face  of  all  this  he 
eventually  became  one  of  the  greatest  men  of  America, 
wdiose  memory  is  honored  and  loved  throughout  the 
world.  When  you  contemplate  the  effect  of  a  series  of 
setbacks  like  this,  doesn't  it  make  you  feel  kind  of  small 
to  become  discouraged,  just  because  you  think  you  are 
having  a  hard  time  of  life? — Prcetorian  Guard. 


Do  it  today"  is  a  good  motto,  but  the  chap  who  can 
"I  did  it  yesterday"  has  a  better  one. 

—  Underuriters  Data . 
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ADVERTISING  FOR  THE  PRACTICING  ENGINEER 

By 


Morris  W.  Lee,  M.  E.,  "99 


racticmg 
■,  so  that 
?e  might 
egarding 

ntturally 


THE  subject  of  Advertising'  for  the  V 
Engineer  is  a  somewhat  controversial  on< 
it  might  be  clarified  at  the  outset,  ami  \ 
all  arrive  at  a  more  substantial  agreement  r 
it,  by  first  considering  several  questions  that  i 
suggest  themselves  in  connection  with  it. 

In  the  first  place,  what  is  advertising?  Where  does 
personal  solicitation  leave  ofF  and  advertising  begin? 
Is  a  professional  man's  name  painted  on  his  office  door 
advertising  or  just  a  convenience? 

Next,  should  the  practicing  engineer  advertise?  And 
if  not,  why  not  ?  How  can  he  get  business  unless  he 
goes  after  it  in  some  way?  Could  he  stay  in  business  if 
nobody  knew  about  him?  If  not  a  single  firm  or  in- 
dividual knew  of  a  particular  engineer's  capabilities, 
could  that  engineer  have  any  outlet  for  his  business 
energies  or  any  income  for  his  family?  When  we  reduce 
our  inquiry  to  this  point,  the  answer  is  self-evident. 

Then  what  does  the  practicing  engineer  do  to  get 
business?  He  starts  in  to  tell  his  friends  and  acquaint- 
ances that  he  has  an  office  or  a  drafting  board  or  perhaps 


they  all  agree  that  it  must,  pay,  thoug] 
Advertising  is  an  extension  of  one  i 
It  is  a  tool,  and  its  effectiveness  dep< 
it  is  used. 


s  of  it  doesn't, 
ent  in  selling, 
upon  the  way 


Morris  W.  Lee 

a  draftsman,  and  that  he  is  qualified  to  do  certain  work 
and  would  like  some  of  it  to  do. 

If  he  has  a  little  nerve  he  takes  a  card  in  an  en- 
gineering paper  and  tells  other  engineers  that  he  is  at 
such  and  such  an  address,  that  he  knows  sewage,  that 
he  is  acquainted  with  bridges,  that  he  dams  rivers,  and 
expects  to  get  a  job  this  way.  Do  his  fellow-engineers 
immediately  rush  over  to  give  him  some  work  ?  They  do 
not.  They  simply  recognize  that  there  is  another  com- 
petitor in  the  field.  This  sort  of  advertising  brings  up  a 
point  I  shall  refer  to  later  on.  and  that  is.  the  necessity 
for  judgment  in  advertising. 

But,  first  of  all,  what  is  advertising?  Neither  the 
dictionary  nor  the  works  on  advertising  that  I  have  had 
opportunity  to  read  give  its  a  definition  which  clearly 
covers  that  activity  as  we  observe  it  today.  Some  say 
it  is  "printed  salesmanship."  some  "the  art  of  creating 
a  new  want."  some  "a  potential  science,  difficult  to 
define."  They  all  agree,  however,  that  advertising  in 
its  best  sense  is  disseminating  by  the  printed  word  in- 
formation about  an  article  or  a  service  calculated  to 
affect  favorably  the  sale  of  that  article  or  service.     And 


Now  to  return  to  our  next  query,  '•Should  the  prac- 
ticing engineer  advertise,  and  if  not,  why  not?"  I 
have  talked  with  many  engineers  regarding  advertising, 
and  in  all  these  discussions  I  have  found  no  logical 
objection  to  it.  Some  of  them  say  that  strictly  profes- 
sional advertising  becomes  self-praise  if  carried  beyond 
a  simple  statement  of  the  service  offered  for  perform- 
ance. Some  engineers  say  they  prefer  to  let  their  wrorks 
speak  for  them.  Yet  these  same  engineers  countenance 
and  even  promote  the  publication  of  articles  descriptive 
of  their  works,  in  order  that  they  may  be  more  widely 
known,  and  if  the  engineer's  name  does  not  appear  in 
the  article  he  is  disappointed,  to  say  the  least.  If  his 
name  does  appear  he  is  very  apt  to  circulate  reprints 
of  the  article  or  copies  of  the  paper  where  he  thinks  they 
will  do  him  the  most  good.  And  he  may  even  write  the 
article  himself,  to  be  sure  to  have  it  correct  and  to  give 
the  credit  he  feels  is  due  him. 

Now  do  not  think  that  I  disapprove  of  such  a  pro- 
cedure. There  is  nothing  wrong  with  it  and  it  is  valu- 
able as  advertising — unquestionably  so.  It  illustrates 
good  judgment  and  a  perfectly  proper  instinct  or  desire, 
if  you  please,  for  the  engineer  to  advertise  his  accom- 
plishments. 

Why  then  this  great  distinction  between  the  text 
pages  and  the  advertising  pages  of  publication  ?  Doubt- 
less it  is  because  the  text  pages  are  supposed  to  be  what 
others  say  of  one,  and  the  advertising  pages  what  one 
says  of  himself.  The  prospective  advertiser  fearing 
self-praise  hesitates  to  say  frankly  in  print  about  him- 
self what  he  would  readilv  tell  a  man  to  whom  he  wanted 
to  sell. 

Observation  shows  that  it  is  easier  for  the  engineer 
who  sells  materials,  or  who  contracts  for  building  work, 
to  say  more  by  the  printed  word  in  praise  of  his  work 
than  if  he  rendered  a  purely  personal  service.  His  works 
or  his  goods  speak  for  him  in  addition  to  what  he  says 
of  himself,  and  some  self-consciousness  is  thus  done  away 
with.  General  education  and  the  gradual  growth  of  cus- 
tom also  seem  to  make  this  sort  of  advertising  easier  for 
the  engineer. 

The  best  test  of  whether  advertising  is  ethical  or  not 
is  the  test  of  its  truthfulness.  If  it  states  the  truth  there 
is  no  justifiable  objection  to  it.  Only  the  statement  of 
untruth  is  to  be  condemned,  and  this  will  fail  of  its  own 
weakness  in  due  course  without   other  condemnation. 

It  would  seem  logical  therefore  that  we  should  agree 
that  there  is  no  sound  reason  from  an  ethical,  moral  or 
business  standpoint  why  the  engineer  should  not  adver- 
tise. 

The  proposition  then  narrows  down  to  "will  it  pay?" 
and  that  is  a  far  more  difficult  question  to  answer.  For 
many  engineers  it_doubtless  would  not,  while  for  some, 
who  exercised  the  necessary  skill,  care  and  perseverance, 
it  unquestionably  would  pay.  and  would  pay  well. 
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A  good  many  practicing  engineers  are  in  the  position 
of  the  Arkansas  hilly-billy  who  didn't  need  to  mend  his 
roof  when  the  sun  shone,  and  couldn't  do  so  when  it 
rained :  when  they  have  enough  business  to  bring  them 
in  a  sufficient  income  they  don't  need  to  advertise,  and 
they  can't  pay  for  advertising  if  they  have  no  business. 

Some  engineers  can  afford  to.  or  do  afford  to,  con- 
tinue in  business  until  they  can  build  up  a  reputation  by 
word  of  mouth,  but  is  it  the  best  plan?  Roy  Durstine 
says:  "Advertising  came  into  the  world  because  men 
were  too  impatient  to  wait  for  Mrs.  Jones  to  tell  Mrs. 
Smith  that  Brown  *s  pickles  were  good  to  eat.  Brown 
discovered  that  he  could  tell  two  million  Mrs.  Smiths  and 
Mrs.  Joneses  about  his  pickles,  and  that  he  could  sell  a 
lot  more  pickles  that  way  than  by  waiting  for  the  news 
to  leak  out  by  itself. 

'"  "But.'  says  Brown's  partner.  'I  believe  in  word-of- 
mouth  advertising. ' 

"  'So  do  I,'  agreed  Brown,  'But  it  takes  too  long.' 
"  'What  I  mean  is  this',  his  partner  went  on:   'If 
Mrs.  Jones  tells  Mrs.  Brown,  she'll  believe  it.     If  we 
tell  her,  she'll  think  we   are   trying  to   put   something 
over.' 

"  "That  depends  on  how  we  tell  her."  said  Brown." 
This  little  story  illustrates  what  I  said  about  adver- 
tising being  an  extension  of  selling,  and  that  its  effec- 
tiveness depends  very  largely  on  the  way  it  is  employed. 
The  results  from  advertising,  whether  it  refers  to  pickles 
or  engineering  service,  depend  on  how  you  tell  the  story. 

Anyone  who  has  been  in  engineering  practice  realizes 
that  it  takes  quite  a  long  time  to  develop  a  good  engineer, 
even  after  he  leaves  college.  To  be  a  good  engineer  his 
judgment  must  be  developed.  The  same  thing  is  true 
in  advertising. 

Advertising  is  not  merely  buying  space  and  filling  it 
with  type  matter  or  sending  out  circular  matter.  Ad- 
vertising, like  any  other  business  or  profession,  requires 
judgment,  and  there  are  far  less  specific  data  from  which 
to  form  that  judgment  than  exists  in  engineering  prac- 
tice. 

First  there  is  judgment  required  as  to  the  proper 
appropriation  :  then  the  local,  national  or  trade  mediums 
to  be  employed,  the  method  of  approach,  the  selection  of 
the  idea  or  ideas  best  calculated  to  produce  the  desired 
end,  the  choice  of  advertising  ageucy  if  one  is  employed, 
the  style  and  wording  of  copy,  use  of  illustration,  and  so 
on.  Good  judgment,  is  required  in  practically  all  of 
these  items  if  the  advertising  is  to  pay.  And  it  must 
pay. 

Edward  Bok,  for  many  years  editors  of  the  Ladies' 
II, nu,  Journal,  told  an  inquirer  that  of  all  the  cam- 
paigns he  had  seen  put  over  through  the  Curtis  pub- 
lications,  the  most  effective  ones  were  those  embodying 
a  real  idea.  A  real  idea  lias  intrinsic  vitality.  It  is 
active.  If  you  can  get  it  across  to  the  other  fellow  so 
thai  he  can  grasp  it.  the  idea  will  be  active  in  his  con- 
sciousness and  keep  on  working  for  you.  If  you  can 
put  a  real  idea  into  an  advertisement,  other  things  be- 
ing  equal,  such  an  advertisement  will  be  more  effective 
than  one  which  is  a  mere  aggregation  of  statements  or 
otherwise  commonplace  in  its  make-up. 

A  very  natural  query  at  this  point  would  be  how 
much  money  an  engineer  ought  to  spend  in  order  to 
make  his  advertising  pay,  but  that  is  a  question  to  which 

genera]   reply  can  be  given.     I  should  say  that  the 


engineer  should  start  with  a  publication  which  he  be- 
lieves will  reach  most  effectively  his  particular  clientele. 
Let  him  use  that  publication  intensively,  focusing  his 
effort  upon  that  particular  line  of  industry. 

For  example,  a  paper  mill  engineer  should  start  out 
in  a  publication  reaching  paper  mill  owners;  the  designer 
of  textile  plants  should  use  a  medium  such  as  The  Tex- 
tile World;  the  foundry  engineer  will  naturally  turn  to 
Foundry  and  similar  papers;  and  so  on.  The  temptations 
will  be  great  to  spread  out  with  small  cards  or  small 
spaces  in  a  large  list  of  papers  or  directories,  but  this 
temptation  should  be  resisted. 

The  sellers  of  advertising  space  employ  for  the  most 
part  good  solicitors,  and  when  they  find  there  is  an  ad- 
vertising appropriation  to  be  allotted,  they  are  very 
industrious  in  trying  to  secure  a  part  of  it.  So  when  an 
engineer  starts  out  on  an  advertising  campaign  he  must 
be  prepared  to  resist  these  blandishments,  and  stick  to 
his  own  besi  judgment,  because  he  is  the  one  who  has  to 
stand  or  fall  by  the  results. 

There  is  a  great  deal  of  direct  mail  advertising  being 
done  nowadays,  and  a.  lot  of  it  is  productive.  The  dif- 
ficulty with  it  is  that  during  the  past  few  years  this 
method  of  advertising  has  been  very  largely  fostered  and 
has  increased  greatly  in  volume.  There  is  therefore 
much  more  competition  for  attention  in  the  mail  reach- 
ing a  man's  desk,  day  by  day.  This  means  that  direct 
mail  advertising  to  be  effective  must  be  high  class  in 
character  and  distributed  with  discretion  if  such  adver- 
tising is  to  be  productive  of  results.  This  is  only  an- 
other illustration  of  the  judgment  required  in  adver- 
tising. Of  course  judgment  is  developed,  as  in  other 
fields,  by  the  practical  use  of  advertising  and  the  ob- 
servation of  results  secured. 

So  let  the  practicing  engineer  or  firm  of  engineers, 
if  they  want  to  advertise,  start  out  on  a  moderate  scale. 
Let  them  state  clearly  the  work  they  are  prepared  to  do, 
and  why  they  are  qualified  to  do  it.  Let  them  show 
specific  examples  of  work  well  done  and  favorable  com- 
ments on  their  accomplishments. 

If  they  place  these  announcements  in  reputable 
papers  circulating  among  buyers  of  such  engineering 
services  as  they  supply,  they  will  get  inquiries.  Then 
let  them  get  out  on  those  inquiries  and  work  hard  to 
sell  their  services.  This  practice  and  this  industry  in 
going  after  business  is  practically  certain  to  achieve 
success.  Advertising  is  a  link  in  the  chain — it  widens 
the  opportunity  of  the  appeal — but  the  other  links  must 
be  welded  to  it  to  make  the  advertising  effective. 

There  is  another  aspect  of  advertising  for  the  engi- 
neer that  I  have  not  touched  upon,  and  that  is  its  effect 
upon  popular  opinion.  Popular  opinion  or  custom 
seems  at  present  to  set  curious  limits  as  to  who  may  or 
may  not  properly  advertise;  but  as  this  consensus  of 
thought  becomes  less  arbitrary,  and  broadens  through 
observation  of  good  engineering  advertising,  there  will 
be  more  opportunity  for  the  practicing  engineer  to  ad- 
vertise. 

There  is  not  as  much  solidarity  among  the  engineer- 
ing profession  as  there  well  might  be..  There  is  also  a 
reticence  among  engineers,  individually  and  collectively, 
about  putting  themselves  forward  and  making  their 
achievements  known.  Consequently  the  public  at  large 
talks  loosely  about  "great  engineering  feats"  as  if  they 
were  merely  manifestations  destined  to  appear  in  the 
Continued  on  page  24 
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PITTSBURGH    PLUS" 


The  [nterest  of  the  Nation  in  the  Now  Famous  Controversy   Over  Steel    Price  Basing;  the  Charges 

Brought  Againsl  the  Practice  and  the    Defense  -Made  for  It. 

By 

Frank   Emekich,  Publicisl 


EFFICIENT  and  economical  production  is  the 
watchword  of  today  and  the  by-word  of  tomor- 
row in  American  industry. 

Every  factor  which  makes  for  economic  efficiency  in 
industry  must  be  utilized  if  this  nation  is  to  maintain 
its  present  outstanding-  position  in  the  world,  for  it  is 
conceded  that,  once  the  process  of  readjustment  abroad 
is  completed,  we  shall  face  stiffer  industrial  competition 
than  ever  before.  Therefore,  it  behooves  this  country 
to  pay  close  attention  to  every  factor  which  enters  into 
productive  industry;  to  take  strict  account  of  its  present 
practices,  in  order  to  see  if  they  are  the  best  adapted 
to  present  and  future  industrial  exigencies,  and  to  divest 
itself  of  any  customs  or  practices  which  hamper  or 
threaten  to  hamper  its  industrial  efficiency. 

These  things  will  be  generally  conceded.  Captains 
of  industry,  while  they  have  various  solvents  to  offer 
for  present  ills  and  numerous  theories  to  put  forward 
regarding  our  future  course,  all  agree  upon  these  funda- 
mentals. 

Among  the  industries  in  which  this  nation  today 
holds  unquestioned  leadership  steel  is  one  of  the  fore- 
most and  most  important.  This  period  of  our  history 
could,  with  absolute  justification,  be  called  "The  Steel 
Age,"  for  steel  plays  a  leading  part  in  the  entire  indus- 
trial fabric  of  the  world.  Therefore,  anything  which 
pertains  to  the  steel  industry  is  of  paramount  import- 
ance, and  any  practice  prevailing  in  that  industry  which 
threatens  to  impair  its  utmost  efficiency  is  not  only  of 
grave  import  to  the  industry  itself  but  to  the  entire 
nation. 

This  renders  a  discussion  of  the  practice  in  the  steel 
trade  known  as  "Pittsburgh  Plus"  of  more  than  usual 
interest,  for  it  is  charged  that  this  practice  promotes 
inefficiency;  maintains  unjustifiably  high  price  levels; 
centers  the  steel  industry  at  a  production  point  where 
the  greatest  economy  and  efficiency  are  not  to  be  ob- 
tained, and  promotes  the  continued  existence  of  high 
cost,  and  inefficient  steel  mills,  to  I  he  detriment  of  all 
of  the  other  branches  of  industry  which  are  dependent 
upon  steel  as  a  basic  commodity. 

What,  then,  is  "  Pittsburgh  Plus"? 

Reduced  to  its  simplesl  terms,  it  is  a  custom  in  the 
steel  trade  which  has  been  in  more  or  less  continuous 
existence  since  1901,  and  is  the  practice  of  charging 
for  all  rolled  steel,  no  matter  where  made  or  where  sold, 
at  the  Pittsburgh  mill  price  plus  the  freight  from  Pitts- 
burgh to  destination.  That  is,  it  is  the  practice  of  sell- 
ing all  rolled  steel— except  rails— f.  o.  1).  Pittsburgh. 

The  results  of  this  practice  is  apparent  at  a  glance. 
It  means  that  the  manufacturer  who  uses  rolled  steel 
in  the  production  of  his  commodity  buys  his  basic  ma- 
terial cheaper  if  he  is  located  in  or  near  Pittsburgh 
than  he  would  if  located  anywhere  else  in  the  country, 
no  matter  bow  close  he  may  be  to  a  steel  mill  elsewhere. 

This  means  that  manufacturers  in  or  about  Pitts- 
burgh— in  what  is  generally  known  in  the  steel  trade 
as  "The  Pittsburgh  District" — enjoy  a  tremendous  ad- 


on  of  the 


This  has  been  resented  by  western  and  southern 
manufacturers,  who  have  brought  an  action  before  the 
Federal  Trade  Commission  designed  to  have  the  "Pitts- 
burgh Plus"  practice  abolished. 

The  question  at  issue  is.  therefore: 

Is  "Pittsburgh  Plus"  justified? 

The  western  and  southern  manufacturers  say  it  is 
not:  that  it  is  contrary  to  all  fairness;  all  economic  law. 
and  that  it  acts  to  strangle  industry  elsewhere  than  in 
and  about  Pittsburgh.  They  assert  that  it  imposes  an 
unfair  burden  upon  western  and  southern  industry  and 
also  a  decidedly  unfair  burden  upon  the  entire  country, 
apart  from  the  Pittsburgh  district,  in  causing  an  un- 
justifiably high  level   of  commodity  prices. 

The  steel  mills,  not  only  in  Pittsburgh  but  all  over 
I  he  country  (for  all  of  Hie  mills  benefit  in  pocket  from 
the  "Pittsburgh  Plus"  practice),  defend  this  custom 
on  the  ground  that  it  exists  solely  because  of  the  law  of 
supply  and  demand,  and  thai  il  has  an  absolute  economic 
justifical  ion. 

It  is  worth  while  closely  to  examine  into  these  con- 
flicting claims;  and,  because  the  prevailing  practice  has 
the  respectability  which  inheres  to  present  and  long 
time  prior  usage,  the  reversal  of  the  usual  order  of  argu- 
menl  by  the  giving  of  the  defense  for  the  practice  first 
and  the  charges  against  it  afterward  is  not  only  justified, 
but  is.  perhaps,  the  best  method  of  approaching  the  con- 
troversy. 

Briefly,  the  steel  mills  defend  "Pittsburgh  Plus"  on 
this  ground  : 

They  say  Pittsburgh  (and  by  Pittsburgh  is  meant 
the  so-called  Pittsburgh  district,  embracing  an  area  cen- 
tering in  Pittsburgh  ami  having  a  radius  of  about  sev- 
enty-five miles)  is  the  coutry's  surplus  steel  producer. 
They  assert  that  no  other  section  of  the  country  pro- 
duces sufficient  steel  to  meet  its  own  needs — this  apply- 
ing especially  and  particularly  to  the  Chicago  steel  dis- 
trict—and that  the  shortage  of  supply  under  demand 
in  these  districts  makes  it  necessary  to  call  upon  Pitts- 
burgh for  the  additional  supply  needed. 

On  l his  theory  they  say  that  were  it  not  for  the 
"Pittsburgh  Plus"  practice,  the  early  purchasers  of 
steel  in  the  Chicago  district,  for  illustration,  would  buy 
from  the  mills  in  and  about  Chicago  at  one  price,  and 
the  later  purchasers,  those  who  place  their  orders  after 
the  Chicago  mill  supply  is  exhausted,  would  be  obliged 
to  buy  in  Pittsburgh  and  pay  the  mill  price  at  Pitts- 
burgh and  the  freight  from  Pittsburgh  in  addition.  This 
they  assert  would  be  unjust,  inasmuch  as  il  would  be 
a  discrimination  in  price  between  customers,  and  they 
therefore  claim  that  "Pittsburgh  Plus"  is  a  thoroughly 
sound  economic  device,  designed  to  equalize  prices  to 
all  purchasers  of  steel,  no  matter  where  they  buy  <  '  at 
what  time,  and  to  effect  a  much  needed  stability  in  the 
steel  market. 
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This  mills  call  this  "the  working:  of  the  inexorable 
economic  law  of  supply  and  demand, ' '  and  they  further 
assert,  that  in  periods  of  dullness,  when  demand  does 
not  equal  supply,  the  "Pittsburgh  Plus'*  practice  is 
disregarded. 

This,  in  brief,  constitutes  the  defense  which  the  mills 
offer  for  utilizing  the  "Pittsburgh  Plus*'  device, 
although  they  have  an  additional  defense  to  the  charge 
that  it  tears  down  or  restricts  industry  in  the  west,  in 
the  claim  that  all  present  western  industry  was  practi- 
cally upbuilt  during  the  period  in  which  "Pittsburgh 
Plus"  has  been  the  rule. 

Briefly,  then,  their  defense  for  the  practice  is  three- 
fold, namely : 

1.  It  is  in  response  to  an  inexorable  economic  law, 
the  law  of  supply  and  demand,  and  therefore  is  not  to 
be  charged  against  the  mills  as  a  voluntary  practice. 

2.  That  it  effects  the  stabilization  of  the  steel  market, 
and  therefore  works  to  the  benefit  of  the  entire  steel 
trade. 


3.     That  it  has  been  in  eff< 
years,  and  present  industry  ha 


r  a  long  period  of 

The  mills  say  further  that  if  the  time  ever  comes, 
or  when  the  time  does  come,  that  some  other  steel  pro- 
ducing district,  such  as  Chicago,  passes  Pittsburgh  as 
a  point  of  surplus  production,  then  Pittsburgh's  primacy 
in  the  steel  trade  will  pass,  and  the  new  point  of  large 
production  will  become  the  steel  center  naturally,  and 
prices  will  be  based  upon  it  instead  of  upon  Pittsburgh. 

This  comprises  the  complete  defense  of  the  mills  for 
the  prevailing  practice.  On  its  surface  it  seems  a  good 
defense,  but  it  is  strongly  assailed  by  the  steel  manu- 
facturing interests  in  the  south  and  west,  and  by  the 
consumers  of  those  sections,  and  apparently  il  has  many 
vulnerable  points. 

In  attacking  "Pittsburgh  Plus."  western  manufac- 
turers first  g-o  to  the  root  of  the  entire  system  of  pro- 
duction, and  inquire  into  the  question  of  costs.  They 
assert  that  steel  is  made  more  cheaply  in  the  Chicago 
district  than  it  is  at  Pittsburgh.  They  claim  that  this 
difference  in  cost  is  considerable,  and  that  it  is  absurd 
for  manufacturers  located  in  the  Chicago  district  to 
pay  more  for  their  steel  than  those  in  Pittsburgh,  when 
the  Chicago  mills  produce  steel  for  much  less  money. 

This  question  of  production  cost  is  hotly  disputed. 
but  the  western  manufacturers  seem  to  have  a  decided 
advantage  of  position.  Neither  side  gives  out  exact 
figures.  The  western  manufacturers  have  no  figures, 
and  the  steel  mills  refuse  to  supply  them.  But  the 
western  men  point  to  an  address  made  by  Judge  Elberl 
H.  Gary.  Chairman  of  the  Board  of  the  Tnite,]  Slates 
Steel  Corporation,  before  the  Duluth  Commercial  Club 
in  June,  11)17.  and  from  this  speech  they  say.  on  Judge 
Gary's  authority,  that  steel  is  made  at  Gary,  Ind..  for 
In. Il'  per  cent  less  than  at  Pittsburgh. 

Since  conditions  in  the  entire  Chicago  district  are 
fairly  comparable  to  those  which  obtain  at  Gary,  they 
draw  the  reasonable  deduction  that  steel  is  or  can  be 
made  throughout  the  Chicago  district  for  less  than  at 
Pittsburgh. 

Then  come  the  southern  manufacturers,  and  make 
similar  claims  regarding  production  cost  in  behalf  of 
Birmingham.     They  point  out  that  the  Stanley  Investi- 


gating Committee — a  congressional  committee  which  in- 
vestigated the  steel  industry  some  years  ago — found  that 
steel  was  produced  at  Birmingham  for  approximately 
18  per  cent  less  than  at  Pittsburgh. 

And  both  western  and  southern  manufacturers  in- 
quire pointedly  why  "Pittsburgh  Plus"  was  not  a  gen- 
eral practice  in  the  steel  trade  prior  to  the  formation 
of  the  U.  S.  Steel  Corporation.  This  inquiry  goes  not 
only  to  the  cost  of  production  question,  but  also  to  the 
"economic  necessity"  argument. 

They  argue  if  "Pittsburgh  Plus"  is  an  economic 
necessity,  it  should  have  been  in  general  use  prior  to  the 
practical  control  of  the  steel  industry  by  one  corpora- 
tion ;  and  they  say.  with  apparent  justice,  that  "Pitts- 
burgh Plus"  cannot  be  the  result  of  an  economic  law  if 
it  is  only  workable  when  the  industry  is  closely  eon- 
trolled,  and  is  not  workable  when  free  competitive  con- 

They  point  out  that  prior  to  the  formation  of  the 
U.  S.  Steel  Corporation,  the  surplus  production  of  Pitts- 
burgh, with  relation  to  the  rest  of  the  country,  was  even 
greater  proportionately  than  it  is  today,  and  therefore 
there  was  the  same  reason  for  the  existence  of  "Pitts- 
burgh Plus*'  if  that  practice  is  solely  due  to  economic 
causes.  They  then  show  that  "Pittsburgh  Plus"  was 
by  no  means  standard  practice  until  there  was  close 
control  of  the  industry. 

On  the  production  cost  tl ry.  however,  the  fact  is 

that  Pittsburgh  in  1901  probably  produced  steel  cheaper 
than  any  other  point,  since  the  Gary  mill  of  the  U.  S. 
Steel  Corporation  was  not  then  in  existence,  and  most 
of  the  other  mills  in  the  Chicago  district  were  small. 
In  fact,  the  Chicago  district  was  then  not  an  important 
producer,  and  probably  produced  at  much  higher  cost 
than  it  does  today. 

This,  according  to  the  contention  of  the  western  men. 
harks  back  to  the  issue  of  cost  of  production  as  the 
legitimate  foundation  for  pricing,  and  is  strong  pre- 
sumptive evidence  that  the  "economic  law"  cited  by  the 

mills  is  not   the  controlling  factor  it  is  claimed  to  lie. 

The    western    manufacturers   also    point    to   another 

now  famous  Duluth  speech  to  prove  their  contention.  In 
that  speech  Judge  Gary  was  explaining  to  his  Duluth 
audience  why  the  I".  S.  Steel  Corporation  could  not  make 
Duluth  a  basing  point  for  steel,  and  he  based  his  argu- 
ment upon  the  fact  that  production  costs  in  Duluth 
wei'e  ioo  high,  and  that  the  differential  embodied  in  the 
"Pittsburgh  Plus"  charge  was  necessary  to  enable  the 
Duluth  mills  to  exist  and  manufacture  at  a  profit. 

They  seize  upon  this,  and  say  that  Judge  Gary  can- 
not blow  hot  and  cold.  If  the  high  cost  of  making  steel 
at  Duluth  requires  the  exaction  of  a  greater  price  there, 
this  certainly  should  not  apply  to  Chicago  or  Birming- 
ham, where  the  cost  is  lower. 

In  fact,  the  claim  of  the  western  manufacturers — 
and  il  appears  to  he  well  founded — is  that  the  real  "eco- 
nomic law"  which  governs  prices  rests  fundamentally 
upon  production  costs.  Admitting  that  at  any  given 
moment  the  price  of  any  commodity  is  governed  by  the 
demand  for  it  and  the  supply  of  it  in  any  given  market, 
the  fact  remains  that  in  an  untrammeled  and  uncon- 
trolled market,  production  cost,  in  the  final  analysis,  is 
the  principal  determining  factor  in  the  relation  of  sup- 
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ply  to  demand.  With  demand  great  and  a  shortage  of 
supply,  untrammeled  production  is  speeded  until  supply 
tends  to  equal  demand.  A  point  is  then  reached  at  which 
supply  not  only  equals  but  exceeds  demand.  When  de- 
mand is  great  and  supply  short,  the  price  rises,  but 
when  the  point  of  surplus  supply  is  reached,  the  price 
falls.     That  is  elementary  economics. 

This  being  true,  it  follows  as  a  logical  and  unassail- 
able corollary  that  the  producer  whose  product  is  pro- 
duced at  a  low  cost  must,  in  the  absence  of  artificial 
control,  drive  the  high-cost  producer  out  of  his  market, 
because  when  supply  exceeds  demand  the  low-cost  pro- 
ducer can  undersell  his  higher-cost  competitor  and  still 
make  a  profit.  Therefore,  in  an  uncontrolled  market, 
the  superior  productive  facilities  of  the  low-cost  pro- 
ducer tend  to  extinguish  the  competition  of  his  higher- 
cost  rival;  to  bring  supply  to  a  point  where  it  equals 
or  exceeds  demand,  and  thus  to  regulate,  in  a  large 
measure,  the  operation  of  the  law  of  supply  and  demand 
to  the  extent  that  supply  must  depend,  under  normal 
conditions,  upon  that  producer  who  is  best  equipped  to 
satisfy  demand. 

Judge  Gary  has  recently  made  several  pleas  for  jus- 
tice in  industry — justice  to  labor,  and  justice  to  the 
public.  In  his  address  of  October  27,  last,  to  the  Ameri- 
can Iron  and  Steel  Institute  in  New  York,  he  said : 

"The  natural  law  of  supply  and  demand  should  not 
be  interfered  with  by  any  government  or  by  any  ad- 
ministrator of  the  laws,  except  in  case  of  turpitude, 
and  this  applies  to  all  business  transactions.  There  are 
already  too  many  man-made  laws,  and  perhaps  too  many 
attempts  to  apply  them,  which  are  calculated  to  inter- 
rupt and  hinder  progress  and  industry." 

Farther  along  in  the  same  speech  he  said: 

"All  that  is  necessary  to  prosperity  in  the  United 
States  is  the  legitimate  utilization  of  our  stupendous 
resources. 

In  this  address  Judge  Gary  made  no  specific  refer- 
ence to  the  question  of  "Pittsburgh  Plus,"  but  these 
two  paragraphs  and  others  of  a  like  nature  are  believed 
to  have  a  veiled  reference  to  this  subject. 

In  his  insistence  upon  freedom  from  interference  by 
"man-made  law,"  the  steel  trade  sees  a  thrust  at  the 
agitation  for  the  abolition  of  "Pittsburgh  Plus."  But 
"man-made  law"  is  the  same,  whether  the  law  is  the 
result  of  a  statute,  a  judicial  decision  or  the  acts  of 
those  in  control  of  industry. 

If  the  so-called  "law  of  supply  ami  demand"  which 
the  mills  invoke  is  really  a  smoke  screen  for  an  arti- 
ficially controlled  device  which  hampers  industry,  then 
it  is  a  far  more  iniquitous  "man-made  law"  than  any 
statute  or  judicial  decision. 

The  western  manufacturers  also  assail  the  "Pitts- 
burgh surplus  production"  theory  of  the  mills.  They 
claim  it  is  not  justified  by  the  facts.  They  assert,  and 
apparently  with  good  reason,  that  the  western  mills 
are  never  permitted  to  approach  their  normal  capacity 
except  in  abnormal  times  when  demand  so  far  exceeds 
supply  that  all  mills,  wherever  located,  are  taxed  to  their 
utmost  capacity. 

They  claim  that  there  is  something  in  the  nature 
of  a  "gentlemen's  agreement"  —  although  they  admit 
that  they  are  not  able  to  prove  this — to  the  effect  that 
all  mills  in  the  western  district  shall  run  to  about  an 


equal  proportion  of  their  productive  capacity  at  all 
times,  and  that  this  serves  to  restrict  production  in  the 
west. 

So  far  as  the  stabilization  argument  is  concerned, 
the  western  and  southern  men  simply  laugh  at  it,  and 
apparently  they  have  good  grounds  for  doing  so.  They 
point  to  the  fact  that  when  the  steel  trade  actually  "goes 
to  pot,"  which  is  about  the  only  time  that  it  requires 
stabilizing.  "Pittsburgh  Plus"  does  not  work. 

They  sardonically  inquire  as  to  the  value  of  a  "sta- 
bilization" which  only  adds  a  fixed  sum  to  the  price 
at  any  particular  point,  and  assert  that  this  kind  of 
"stabilization"  only  "stabilizes"  mill  profits  at.  a  high 
level. 

Regarding  the  fact  that  the  practice  has  been  in 
existence  for  a  considerable  time,  the  western  men  in- 
quire pointedly  if  age  can  lend  respectability  to  vieious- 
ness. 

Really  it  seems  plain  enough  that  the  so-called  "sta- 
bilization" and  "length  of  existence"  arguments  are 
without  much  point.  Reduced  to  its  final  analysis, 
the  mills'  defense  must  rest  entirely  upon  the  "economic 
law  of  supply  and  demand"  argument. 

On  its  face,  this  is  not  only  plausible  but  logical. 
Inquired  into  at  close  range,  however,  it  loses  practically 
all  of  its  logic  and  much  of  its  plausibility. 

Admittedly  steel  rails  are  not  sold  upon  a  Pittsburgh 
base.  No  fictitious  or  imaginary  freight  is  charged  upon 
them,  but  the  railroads  buy  them  at  the  mill — no  matter 
where  the  mill  is  located — at  mill  prices  and  pay  only 
the  actual  earned  freight  in  those  cases  where  they  do 
not  haul  the  rails  themselves. 

If  there  is  "an  immutable  and  inexorable  law  of 
supply  and  demand"  which  governs  steel  trade  prices 
and  insists  inflexibly  that  "Pittsburgh  Plus"  is  an  eco- 
nomic necessity,  then  it  must  apply  with  equal  force  to 
all  steel  products.  It  does  not  apply  to  rails.  There- 
fore, in  the  absence  of  some  other  equally  important 
factor,  it  is  plain  that  the  "economic  law"  cited  by  the 
mills  can  lie  neither  "inexorable"  nor  "immutable." 

The  same  thing  holds  true  of  pig  iron.  If  the  law 
of  supply  and  demand  regulates  steel  prices  and  insists 
that  the  point  of  so-called  surplus  production  is  entitled 
to  an  advantage  over  any  other  points  of  production, 
then  pig  iron  would  be  sold  at  the  furnace  price  plus 
freight  from  that  district  in  which  it  was  produced  in 
greatest  quantities.  This,  however,  is  not  the  case.  Pig 
iron  is  sold  f.  o.  b.  furnace  everywhere;  and  yet  if  there 
is  an  economic  law  which  governs  steel,  it  certainly 
should  govern  a  product  so  closely  allied  to  it  as  pig 
iron.  In  fact,  it  should  govern  all  basic  products,  but 
it  does  not. 

A  still  more  vivid  argument  against  the  contention 
of  the  mills  that  "Pittsburgh  Plus"  exists  solely  because 
of  economic  law  is  furnished  by  the  situation  at 
Birmingham,  Ala. 

Birmingham  is  a  considerable  producer  of  steel.  Its 
trade  territory  is  the  south.  Admittedly  it  produces 
more  steel  than  the  south  consumes.  Yet  there  is  no 
"Birmingham  base." 

On  the  other  hand,  steel  is  not  sold  in  the  south  on 
a  Pittsburgh  base.  That  is,  "Pittsburgh  Plus"  is  modi- 
fied in  the  south.  Instead  of  charging  the  full  imaginary 
freight    at    Birmingham,    the    U.    S.    Steel    Corporation, 
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which  is  practically  in  entire  control  of  the  Birminham 
situation,  makes  an  arbitrary  differential  of  $5  per  ton 
over  the  Pittsburgh  mill  price,  and  charges  this  in  the 
south. 

That's  a  curious  situation,  and  one  which  the  steel 
mills  have  not  yet  explained  satisfactorily.  In  fact,  they 
do  not  explain  it  at  all,  and  to  the  uninitiated  it  would 
seem  beyond  explanation. 

Plainly,  there  is  and  can  be  no  such  thing  as  an 
"arbitrary  differential"  contemplated  in  any  economic 
law.     That  is  patently  impossible. 

If  Birmingham  is  a  surplus  producer  of  steel,  then, 
on    the   theorv  of   the   steel   mills,   steel    at   Birmingham 
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ton. 

Now,  arbitrary  differentials  are  always  the  results 
of  agreements  or  commands.  The  arbitray  differential 
at  Birmingham  is  concededly  the  result  of  a  fiat  of  the 
U.  S.  Steel  Corporation.  How  can  that  square  with  an 
'•economic  law  of  supply  and  demand"  which  imposes 
a  differential  that  the  mills  so  plausibly  suggest  must 
apply  in  the  Chicago  district,  that  differential  being  the 

unt  of  the  freight  from  Pittsburgh  to  Chicago,  now 

$6.80  per  ton. 

An  economic  law  must  apply  equally  to  all  sections 
of  the  country.  That  is  admitted.  The  same  kind  of 
economic  law  should  apply  to  all  commodities,  and  cer- 
tainly to  all  commodities  of  a  related  group.  That  must 
also  be  admitted. 

Here  is  an  "economic  law-'  which  does  not  apply 
alike  to  all  sections  of  the  country,  nor  to  all  commodi- 
ties, nor  to  all  commodities  of  a  like  group. 

How  can  it  be  regarded  as  an  "inexorable  law"  at 
all?  Is  there  any  escape  from  the  conclusion  that  in- 
stead of  being  an  economic  law,  immutable  and  in- 
exorable, it  is  a  device  fixed  by  the  steel  mills  themselves 
for  the  benefit  of  their  own  pockets  solely? 

It  is  true,  as  the  mills  assert,  that  during  1921  and 
1922  "Pittsburgh  Plus"  was  not  in  full  force  and  effect 
in  the  Chicago  district  upon  a  considerable  portion  of 
the  output  of  the  mills.  It  went  by  the  board,  either 
in  whole  or  in  part,  during  this  period,  on  plates,  shapes 
and  bars,  which  comprise  the  major  portion  of  the  mills' 
output  of  merchant  steel.  It  is  also  true  that  this  was 
a  period  of  abnormal  depression  in  the  steel  trade;  that 
the  mills  fought  for  business  among  themselves,  and 
therefore  disregarded  "Pittsburgh  Plus."  That  is, 
there  was  a  period  of  real  competition  among  the  mills. 

This  would  seem  to  indicate  that  the  contention  of 
the  mills  that  "Pittsburgh  Plus"  is  abandoned  in  times 
of  depression,  when  the  Chicago  district  is  able  to  supply 
its  demand,  is  well  founded. 

But  it  is  another  remarkable  feature  in  connection 
with  the  abandonment  of  "Pittsburgh  Plus"  on  plates, 
shapes  and  bars  in  1921-22  that  these  were  the  only 
products  of  the  mills  upon  which  this  exaction  was 
removed.     It  remained  in  full  force  and  effect  upon  steel 


sheets,  wire,  nails  and  tubing,  and  the  natural  inquiry 
is  prompted  as  to  why  these  products  were  exempted 
from  the  operation  of  the  so-called  "law  of  supply  and 
demand."  when  plates,  shapes  and  bars  accorded  with  it. 

It  is  perhaps  true  that,  even  in  this  period,  the 
Chicago  district  did  not  produce  sufficient  steel  sheets 
and  tubing  to  satisfy  the  normal  demand  in  the  Chicago 
market,  although  this  is  questioned.  But  there  can  be 
no  doubt  that  the  productive  capacity  of  nails  in  the 
west  was  not  only  far  greater  than  the  demand  at  that 
time,  but  under  normal  conditions  is  always  far  greater 
than  the  western  demand. 

The  total  annual  production  of  nails  in  the  United 
States  is  about  12.000.00t)  kegs.  The  total  western  capac- 
ity to  supply  nails  is  approximately  7,250.000  kegs. 
There  is  no  epiestion  that  the  west  does  not  consume 
60  per  cent  of  the  total  production  of  nails,  yet  it  has 
the  capacity  to  produce  that  proportion,  according  to 
figures  issued  by  the  American  Iron  and  Steel  Institute. 

With  this  capacity  for  production  there  can  be  no 
excuse  for  the  imposition  of  "Pittsburgh  Plus"  upon 
nails,  even  according  to  the  theory  of  the  mills,  and  yet 
it  is  not  only  exacted,  but  even  during  the  depression 
period  it  remained  in  full  force. 

What  does  this  argue? 

Certainly  not  the  operation  of  the  "law  of  supply 
and  demand,"  because  that  does  not  apply.  The  real 
fact  is  that  sheets,  tubing,  wire  and  nails  are  even  more 
closely  controlled  than  the  general  run  of  steel  mill 
products,  and  despite  the  depression,  the  mills  were, 
nevertheless,  able  to  maintain  the  "Pittsburgh  Plus" 
price  on  these  commodities. 

It  is  significant  also,  that  steel  nuts,  bolts  and  rivets 
were  never  upon  a  Pittsburgh  base  until  1918,  after  the 
War  Industries  Board  revoked  its  order,  to  which  refer- 
ence will  be  made  a  little  later,  establishing  a  Chicago 
base  on  plates,  shapes  and  bars.  This  lasted  eight 
months,  and  following  the  revocation  of  the  order  nuts, 
bolts  and  rivets  were  charged  to  the  consumer  with  the 
"Pittsburgh  Plus"  added. 

If  "Pittsburgh  Plus"  is  an  economic  law  applicable 
to  all  products,  then  it  should  have  applied  to  nuts,  bolts 
and  rivets  prior  to  1917.  If  it  is  not,  it  should  not  have 
applied  after  July,  1918,  because  there  was  no  relative 
difference  in  the  eastern  and  western  production  of  these 
commodities  in  the  eight  months  which  elapsed  from 
September,  1917.  to  .Inly.  1918. 

On  the  other  hand,  except  for  this  period  and  for  a 
few  weeks  in  1908  and  1914  respectively,  and  for  eight 
months  from  September,  1917.  to  July,  1918,  "Pitts- 
burgh Plus"  has  been  in  full  force  and  effect  ever  since 
it  became  a  settled  practice,  which  was  practically 
coincidental  with  the  formation  of  the  U.  S.  Steel  Cor- 
portion  and  its  practical  control  of  the  steel  industry, 
about  1901.  It  is  absurd  to  say  that  these  were  the 
only  periods  of  depression  in  the  steel  trade.  That  is 
not  the  fact,  yet  except  during  the  1921-22  period,  the 
longest  time  in  which  "Pittsburgh  Plus"  was  not  in 
vogue  on  rolled  steel  was  during  the  eight  months  of 
1917-18.  This  last  eight-month  exception  had  nothing 
to  do  with  economic  law  nor  with  the  will  of  the  mills. 
The  steel  pricing  committee  of  the  War  Industries 
Board  abolished  "Pittsburgh  Plus"  on  plates,  shapes 
and  bars,  and  established  on  these  products  a  Chicago) 
base  on  a  parity  with  Pittsburgh  in  September.  1917. 
At  that  time  there  was  an  implied  understanding  that 
Continued  mi  page  16 
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NATURE  seems  to  have  provided,  especially  in 
the  temperate  zones,  an  exeess  of  liquid  oils. 
Contrary  to  this  provision,  we  living'  in  this 
climate  prefer  the  fatty  portion  of  our  diet  in  the 
solid  or  semi-solid  form,  such  as  butter,  lard,  solid 
cooking  compounds  and  the  like.  Furthermore,  on 
account  of  the  large  amounts  of  liquid  oils  available 
ts.  the  prices  of  the  for- 


mer, as  a  rule,  range  below  the  prices  of  the  solid  fats. 
As  a  result  much  work  has  been  done  by  investigators 
to  devise  a  method  whereby  the  liquid  oils  could  be 
transformed  into  solid  fats  for  human  consumption 
as  well  as  for  technical  purposes.  The  way  for  this 
achievement  was  first  pointed  out  by  Sabatier  and 
Senderens,  two  French  chemists,  in  about  1899,  when 
they  successfully  hydrogenated  oleic  acid  in  the  gaseous 
form,  using  nickel  as  a  catalyzer.  With  this  as  an 
impetus  more  and  more  investigators  entered  the  field, 
plants  were  established  all  over  the  world,  and  the 
industry  placed  on  a  firm  footing. 

Oils  and  fats  are  mixtures  of  the  neutral  glycerides 
of  the  various  fatty  acids.  The  physical  and  chemical 
characteristics  of  the  various  fats  and  oil  are,  therefore, 
dependent  entirely  on  the  different  proportions  of  the 
different  glycerides  which  are  present  in  the  particular 
oil  or  fat.  .Some  of  these  glycerides.  as  olein,  are  liquid 
at  ordinary  temperatures,-  others,  such  as  stearine,  have 
melting-  points  around  70°C.  Some  are  saturated  with 
respect  to  addition  products,  others  are  unsaturated. 
The  process  of  oil  hydrogenation  depends  on  the  addi- 
tion of  hydrogen  to  these  unsaturated  g-lycerides.  Olein, 
the  tri-glyceride  of  oleic  acid,  and  linolin.  the  tri-glycer- 
ide  of  linolic  acid,  are  the  most  prominent  members  of 
the  unsaturated  glyeeride  group.  Paradoxical  as  it  may 
seem,  the  addition  of  hydrogen,  a  gas,  to  these  tri-glycer- 
ides,  both  liquids  at  low  temperatures,  results  in  a  solid 
fat.  stearine,  melting  at  70°C.  In  the  case  of  olein  six 
atoms  of  hydrogen  are  required  to  satisfy  one  molecule 
of  olein ;  in  the  ease  of  linolin  twelve  atoms  of  hydrogen 
are  required  for  complete  saturation.  In  both  cases  the 
resulting  product  is  stearine. 


The  addition  of  hydrogen  to  the  tri-glyceride  mole- 
cule is  not  quite  as  simple  as  it  appeal's.  The  mere  pass- 
ing- of  hydrogen  gas  through  the  oil  or  melted  fat,  even 
at  high  temperatures  and  pressures,  is  without  effect. 
There  is  no  combination  of  the  oil  and  gas.  When,  how- 
ever, a  minute  quantity  of  catalyzer  such  as  metallic 
nickel,  cobalt,  platinum,  or  palladium,  is  added  the  re- 
action proceeds  rapidly  to  complete  saturation.  There 
has  been  much  speculation  as  to  the  mechanism  of  this 
reaction,  inasmuch  as  the  catalyzer  appears  to  undergo 
no  change  during  the  reaction.  One  theory  explains  the 
action  as  the  result  of  a  combination  of  the  hydrogen 
with  the  catalyzer  to  form  a  metallic  hydride,  the  reac- 
tion of  this  hydride  with  the  tri-glyceride,  with  the  re- 
sulting addition  of  the  hydrogen  to  the  tri-glyceride 
molecule  and  the  freeing  of  the  metal  to  repeat  the 
process.  "Whatever  may  he  the  exact  nature  of  the  reac- 
tion, it  is  known  that  high  pressures  and  temperatures 
facilitate  the  action,  and  that  the  speed  of  the  reaction 
is  proportional  to  the  exposed  surface  of  the  catalyzer. 

Practically  all  vegetable,  animal,  and  fish  oils  are  ca- 
pable of  being  hydrogenated  to  a  greater  or  lesser  degree, 
depending  on  the  proportion  of  the  tri-glyeerides  of 
unsaturated  fatty  acids  present  in  the  oil.  The  index 
of  the  amount  of  unsaturated  tri-glycerides  contained 
in  an  oil  or  fat  is  found  in  the  iodine  value.  Thus 
cocoanul  oil.  with  an  iodine  value  of  8.0  to  10.0,  shows 
comparatively  little  change  on  hydrogenation.  whereas 
cottonseed  and  linseed  oils,  with  iodine  values  of  110 
and  198,  show  a  remarkable  transformation. 
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requirements  for  carrying  out  the 
hydrogenation  process  are  large.  For  some  oils  one  and 
one-half  to  two  cubic  feet  of  hydrogen  are  required  per 
pound  of  oil.  The  average  oil  hydrogenation  plant  has 
a  capacity  of  about  35.000  pounds  of  oil  per  day  and, 
therefore,  may  require  as  much  as  70,000  cubic  feet  of 
gas  per  day  for  continuous  operation.  <>n  this  account 
the  source  of  hydrogen  gas  receives  the  greatest  consid- 
eration in  determining  on  the  location  of  the  hydrogena- 
tion plant. 

There  are  four  methods  of  hydrogen  gas  production 
for  use  in  this  industry.     The  first,  and  the  one  used  in 
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the  larger  number  of  the  plants  in  this  country,  is  the 
electrolytic  decomposition  of  water.  As  oxygen  gas  is 
a  by-product  of  this  method  it  is  usual  to  operate  hydro- 
genation  plants  in  connection  with  oxygen  producing 
plants,  or  vice  versa.  The  large  consumption  of  oxygen 
for  cutting  and  welding  metals  affords  a  ready  market 
for  the  disposal  of  the  'by-product  oxygen.  The  hydro- 
gen produced  by  this  method  is  of  high  purity,  the  main- 
tenance cost  of  the  equipment  is  very  low,  and  but  little 
skill  is  required  to  operate  such  a  plant.  For  large 
amounts  of  gas  or  in  locations  where  the  cost  of  elec- 
trical power  is  prohibitive  two  other  methods  are  avail- 
able. One,  in  which  steam  is  passed  over  iron  at  high 
temperatures,  results  in  the  formal  ion  of  hydrogen  and 
iron  oxide.  The  oxide  is  in  turn  reduced  to  metallic 
iron  by  passing  water  gas  over  the  incandescent  oxide. 
and  the  process  repeated;  or  this  process  can  be  made 
continuous  by  passing  a  mixture  of  steam  and  water 
gas  over  an  iron  contact  mass,  and  purifying  the  result- 
ing mixture  of  gases  to  produce  a  gas  suitable  for  hydro- 
genation  purposes.  The  fourth  method  utilizes  the  by- 
product, hydrogen  produced  in  the  manufacture  of 
chlorine  and  caustic  soda  by  the  electrolysis  of  salt  brine. 
Gas  produced  in  this  manner  after  suitable  purification 
is  being  used  in  a  number  of  plants  in  this  country. 

The  process  of  catalyzer  production  ami  the  hydro- 
genation  of  oils  lends  itself  to  many  modifications,  h 
would  be  impossible  to  go  into  the  details  of  all  of  the 
different  processes,  and  the  following  description  will. 
therefore,  lie  confined  to  a  plant  such  as  is  installed  by 
the  writer  and  his  associates. 


of  the  catalyzer  and  the  treatment  of  tl il  with  hydro- 
gen in  the  presence  of  the  catalyst.  Nickel  is  the  metal 
must  generally  accepted  as  a  catalyst  on  account  id'  its 
low  cost  and  availability.  A  cheap  source  of  nickel  for 
this  work  is  found  in  the  commercial  single  nickel  salts 
or  nickel  sulphate.  This  is  dissolved  in  water  in  wood 
tanks  (Fig.  1).  ami  the  nickel  precipitated  from  the 
hot  solution  as  the  insoluble  carbonate  by  the  addition 
of  sodium  carbonate  solution.  The  nickel  carbonate, 
which  is  a  heavy  granular  precipitate,  is  washed  free 
of  sodium  sulphate  either  by  decantation  or  in  a  washing 
tvpe  filter  press.  After  the  washing  is  completed  a  small 
quantity  of  kieselguhr  is  added,  thoroughly  mixed  in. 
and  the  mixture  dried  in  a  steam-heated  tray  tvpe  dryer. 
The  dry  cakes  from  the  dryer  are  transferred  to  a  ball 
or  globe  null,  and  ground  to  a  tine  powder.  Inasmuch 
as  the  activity  of  the  catalyst  depends  on  the  surface 
exposed,  it  is  necessary  to  grind  very  finely  to  expose 
the    maximum   surface,    and   also   to   make    possible    the 

disseminati >f    the    comparatively    small    percentage 

of  catalyzer  throughout  the  oil  in  the  later  steps  of  the 
process.  The  ground  nickel  carbonate  is  now  ready  for 
reduction  in  an  atmosphere  of  hydrogen  to  produce 
metallic  nickel.  The  apparatus  used  for  this  purpose 
consists  of  a  horizontal  revolving  cylindrical  retort, 
about  six  feet  long  by  two  feet  in  diameter,  enclosed 
in  a  well  insulated  casing.  Heat  is  supplied  either  by 
gas  or  by  electricity.  Provisions  are  made  for  introduc- 
ing hydrogen  into  this  retort  and  for  the  removal  of  the 
carbon  dioxide  and  water  vapor  formed,  during  the 
reducing  process.  The  operation  is  carried  out  at  a 
temperature  of  about  800°F.  Complete  reduction  of  a 
charge  requires  about  five  hours  and  is  indicated  by 
le  absence  of  water  vapors  in  the  escaping  gases  ar 
the  retort  outlet.     It  has  been  found  that   the  reduction 


of  nickel  salts  alone  results  in  a  clinkering  together  of 
the  particles,  resulting  in  the  formation  of  a  heavy  gran- 
ular catalyst,  comparatively  inactive  and  difficult  to  hold 
in  suspension  in  oil.  The  presence  of  the  kieselguhr, 
added  after  the  precipitation  and  washing  of  the  car- 
bonate, prevents  this  action.  The  reduced  nickel  in  the 
retort  is  in  a,  highly  pyrophoric  state,  and  must  be  re- 
moved from  the  retort  without  exposure  to  the  air,  to 


Figure  3 

prevent  oxidation  ami  loss  of  activity.  To  accomplish 
this  the  residua]  hydrogen  gas  in  the  retort  is  swept 
out  with  an  inert  gas  such  as  nitrogen  or  carbon  dioxide, 
the  cover  plate  on  one  end  of  the  retort  is  replaced  by 
a  short  section  of  pipe,  and  the  retort  tilted  (Fig.  2) 
so  as  to  submerge  the  end  of  the  pipe  in  a  small  tank 
of  oil.  The  further  rotation  of  the  retort  discharges  the 
contents  into  the  oil.  thus  sealing  the  catalyzer  against 
exposure  to  the  air.    The  catalyst  is  now  ready  for  intro- 
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auction  into  the  oil  to  be  treated,  which  is  contained  in 
the  hydrogenation  tank  or  "converter." 

The  "converter"  consists  of  a  vertical  cylindrical 
steel  tank,  six  feet  in  diameter  and  about  fifteen  feet 
high,  and  holding-  about  20.000  pounds  of  oil  per  charge. 
It  is  designed  to  operate  at  a  pressure  of  60  pounds  per 
square  inch.  The  converter  is  fitted  with  an  efficient 
stirring  device  and  a  coil  for  heating  or  cooling  the 
contents.  From  1  '20  to  3/10  per  cent  of  the  nickel 
catalyst,  depending  on  the  kind  of  oil  to  be  treated,  is 
pumped  into  the  oil  contained  in  the  converter.  The 
agitator  is  started  and  the  temperature  of  the  oil  brought 
up  to  about  150°F.,  hydrogen  gas  being  admitted  at  the 
same  time  through  perforated  coil  in  the  bottom  of  the 
converter.  A  vigorous  reaction  sets  in  at  once,  ami  br- 
ing strongly  exothermic,  there  is  an  immediate  rise  in 
the  temperature  of  the  oil  in  the  converter.  The  tem- 
perature is  allowed  to  rise  to  375  to  400°F.,  and  is  con- 
trolled at  this  point  by  circulating  cold  water  through 
the  coils  of  the  converter.  In  the  case  of  oils  such  as 
cottonseed,  peanut,  or  corn,  complete  saturation  with 
hydrogen  can  be  accomplished  in  one  and  one-half  to 
three  hours.  The  progress  of  the  reaction  is  determined 
either  by  noting  the  drop  in  pressure  in  the  hydrogen 
storage  tanks  or  by  making  melting  point  tests  on  sam- 
ples drawn  from  the  converter.  As  a  change  in  the 
index  of  refraction  of  the  oil  takes  place  during  hydro- 
genation the  degree  of  hydrogenation  can  also  be  de- 
termined by  taking  refractometer  readings  on  samples 
drawn  during  the  operation. 

The  hydrogenation  of  the  oil  having  been  carried 
to  the  desired  point,  the  nil  is  cooled  to  300°F.  and  the 
catalyst  removed  by  passing  the  oil  through  filter  press 
fitted  witli  cotton  duck  cloths.  The  clear  oil  is  allowed 
to  flow  into  storage  tanks.  The  catalyst  retained  in  the 
filter  press  is  removed  and  is  re-used  in  the  next  batch 
of  oil  to  be  hydrogenated.  An  important  factor  in  the 
operation  of  a  hydrogenation  plant  is  the  re-using  of 
the  catalyzer.  Some  oils  contain  catalyer  "poisons,"  the 
action  of  which  gradually  reduces  the  activity  of  the 
catalyst  until  a  point  is  reached  where  the  reaction  be- 
tween the  hydrogen  ami  the  oil  will  no  longer  go  forward. 
Among  others,  the  presence  in  the  oil  of  moisture,  soap 
from  the  refining  process,  sulphur  and  phosphorous  com- 
pounds, and  traces  of  solvents  which  may  have  been 
used  in  the  extraction  of  the  oil  from  the  oil  bearing- 
seeds  have  a  deleterious  effect  upon  the  catalyst.  In 
most  cases  it  is  advisable,  for  the  efficient  operation  of 
the  plant,  to  pretreat  the  oil  for  the  removal  of  these 
substances  before  hydrogenation.  By  such  methods  it 
is  sometimes  possible  to  re-use  the  same  catalyzer  from 
ten  to  fifteen  times  before  it  loses  its  activity.  The 
nickel  in  the  spent  catalyzer  is  recovered  in  the  form 
of  nickel  sulphate  by  leaching  with  sulphuric  acid. 
After  the  plant  is  in  operation  the  requirement  for 
an  additional  supply  of  nickel  from  the  outside  is  only 
such  as  is  incurred  through  the  mechanical  losses  in 
handling  the  catalyst  in  the  plant. 

Investigation  has  shown  that  the  use  of  hydrogen- 
ated oils  for  edible  purposes  has  no  deleterious  effects 
whatsoever  on  the  human  system.  Large  quantities  are 
used  as  a  substitute  for  oleostearine,  an  animal  fat,  in 
the  production  of  solid  cooking  fats,  known  to  the  trade 
as  "compound."  Solid  cooking  fats  can  also  be  pre- 
pared by  hydrogenated  liquid  oils,  such  as  cottonseed 
oil.  to  a  melting  point  of  from  95  to  98°F.  The  vege- 
table margarine  industry  is  also  a  large  consumer  of 
hydrogenated  fats  and  oils.    Fish  oils,  liquid  at  ordinary 


temperatures  and  possessing  a  decidedly  disagreeable 
odor,  can  be  hydrogenated  to  produce  a.  white,  odorless, 
and  hard  fat,  suitable  for  soap  manufacture. 


NEWS  OF  THE  NEW  INSTITUTE 
A  great  deal  of  concern  has  been  demonstrated  by  the 
students  as  well  as  the  public,  in  general  over  the  sale  of 
the  proposed  site  of  the  Greater  A.  I.  T.  All  will  be 
pleased  to  learn  that  this  sale  does  not  contemplate  the 
discontinuance  of  the  plans  for  a  big  new  school  some- 
time in  the  near  future.  The  following  letter  sent  by 
President  Raymond  to  all  members  of  the  Alumni  Asso- 
ciation is  assurance  of  that  fact.  It  is  gratifying  to  know 
that  our  most  cherished  hope  is  not  to  be  abandoned : 
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;raet  it  seemed  an  ideal  site  for 
stitute  of  Technology,  and  while 
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"  'The  Institute  will  not  be  the  loser  thereby.  When  condi- 
tions are  propitious  we  expect  to  secure  an  equa'llv  suitable  site 
to  carry  on  the  Institute's  building  plans.' 

"With   this  hopeful   assurance  from  Mr.   Armour,  I   am  sure 
the  alumni  will  appreciate  the  wisdom  of  his  action. 
"Yours   very  sincerely, 

"H.  M.  Raymond,  President." 


THE  ARMOUR  Y.  M.  C.  A. 

The  outlook  for  a  successful  year  for  the  Armour 
Y.  M.  ('.  A.  is  indeed  an  excellent  one.  The  quarters 
have  been  changed,  and  plans  are  now  being  prepared 
which,  if  successful,  will  make  the  "Y"  a  more  impor- 
tant factor  in  student  life  than  ever  before. 

Doctor  Sherger  gave  the  first  of  a  series  of  "Y" 
talks  at  the  Association's  rooms  on  October  30.  Dr. 
Sherger 's  interesting  Y.  M.  C.  A.  talks  of  last  year  are 
well  remembered  by  all  who  heard  them,  but  this  year's 
series  bids  fair  to  be  even  better  and  more  interesting. 

A  membership  drive  will  probably  lie  launched  in  the 
near  future,  and  every  student  is  expected  to  turn  out 
and  help  give  the  "Y"  the  important  place  it  deserves 
in  our  student  affairs.  But  don't  wait  for  the  drive. 
See  Shumaeker,  Sehultze.  Grube.  or  Johnson  immedi- 
ately.   

FROSII  FIRE  PROTECTS  BANQUET 
A  banquet  was  given  by  the  Western  Actuarial  Bu- 
reau Scholarship  Committee  at  the  Union  League  Club  on 
September  9  for  the  incoming  class  of  Freshman  Fire 
Protection  Engineering  Scholarship  men.  Mr.  J.  V. 
Parker,  Manager  of  the  Western  Actuarial  Bureau  and 
Chairman  of  the  Scholarship  Committee,  Professor  Fin- 
negan,  and  Mr.  Nelson  made  short  talks,  informing  the 
youthful  banqueters  concerning  the  opportunities  offered 
by  the  course  they  will  take,  and  the  work  included  in 
the  course. 


Vtl"J3'U!Cfl  OH?  'UflUHAUULK^j 


If. 


THE   ARMOUR    ENGINEER 


November.    1922 


••PITTSBURGH  PLUS" 
Continued  from  pagt  1  '. 
tin-  Chicago  base  would  remain  as  a  permanent  factor 
in  the  steel  trade,  and  as  a  result  many  new  industries 
requiring  steel   located   in   the  west   and   many   of  the 
older  industries  expanded. 

This  was  largely  because  of  war  requirements. 
When  the  nation  was  seeking  eagerly  for  war  material 
in  1917  the  west  was  unable  to  supply  its  needs  because 
of  the  handicap  imposed  by  "Pittsburgh  Plus."  It 
was  that  which  caused  the  War  Industries  Board  to 
remove  this  obstacle,  as  a  result  of  which  western  in- 
dustry immediately  began  to  play  its  part  in  the  sup- 
plying of  the  war  requirements  of  the  nation. 

When  "Pittsburgh  Plus"  was  restored  in  1918,  the 
effect  was  not  immediately  felt.  Most  of  the  work  done 
in  plants  using  steel  was  for  the  government.  A  great 
deal  of  this  was  on  a  "cost  plus"  basis,  and  the  price 
of  material  made  no  difference.  That  which  was  upon 
a  contract  basis  then  enjoyed  prices  which  enabled  the 
manufacturers  to  make  a  reasonable  profit,  since  the 
government  absorbed  practically  their  entire  output, 
and  even  where  their  product  was  sold  to  other  pur- 
chasers the  curtailment  of  general  production,  because 
of  war  needs,  was  so  great  that  the  prices  obtained  en- 
abled the  manufacturers  to  live  and  make  a  fair  profit. 

With  the  end  of  the  war  the  situation  changed 
notably.  Manufacturers  in  the  Chicago  district  then 
suffered  from  the  effects  of  "Pittsburgh  Plus."  and 
sought  to  have  the  practice  changed,  without  sueeess. 
Those  who  had  expanded  during  the  war  period,  and 
those  who  had  built  new  industries  based  upon  their 
proximity  to  a  source  of  low-cost  steel  supply,  faced 
stark  ruin. 

For  "Pittsburgh  Plus."  whether  or  not  it  exists  by 
virtue  of  economic  law.  is  a  serious  handicap  to  all  in- 
dustries outside  id'  the  Pittsburgh  district,  which  use 
steel  in  large  quantities. 

That  is  plain  enough.  The  Pittsburgh  manufacturer 
has  the  whole  country  at  his  disposal  for  trade  ter- 
ritory. He  can  compete  everywhere  upon  at  least  an 
equal  basis  with  any  other  manufacturer,  no  matter 
where  located,  even  in  the  home  town  of  a  competitor. 

In  most  places  he  is  favored  because  through 
freights  are  less  than  the  imaginary  freight  from  Pitts- 
burgh plus  the  actual  freight  from  the  point  of  manu- 
facture to  the  point  of  destination. 

The  Pittsburgh  manufacturer  pays  no  imaginary 
freight.  He  pays  only  the  actual  earned  freight  upon 
his  product,  which,  in  practically  all  steel  commodities, 
is  the  same  as  that  upon  raw  steel.  His  competitor  in 
the  west  pays  the  fictitious  or  phantom  "Pittsburgh 
Plus"  freight,  and  also  pays  the  earned  freight.  Where 
there  is  a  wastage  in  the  manufacture  of  the  product 
the  Pittsburgh  manufacturer  enjoys  a  distinct  advan- 
tage, even  in  the  home  town  of  a  competitor,  because 
he  only  pays  the  actual  earned  freight  upon  the  fin- 
ished product,  while  his  competitor  pays  the  fictitious 
freight  upon  the  raw  steel.  This  makes  the  cost  of  raw 
material  of  the  western  man  greater  than  that  of  the 
Pittsburgh  man. 

This  is  a  handicap  which  is  severely  felt  in  many 
lines,  especially  in  building  construction,  farm  imple- 
ments and  everything  else  in  which  the  cost  of  steel 
is  an  important  factor.  As  a  result,  the  steel  industry 
and  everything  dependent  upon  it  has  largely  centered 
in  and  about  Pittsburgh,  despite  the  fact  that  the  Chi- 
cago  district,   the  Birmingham   district,   and   possibly 


other  districts  enjoy  greater  advantages  in  lower-cost 
production  and  facilities  for  distribution.  Inefficient 
mills  are  protected  by  this  greater  margin  of  price, 
and  this  is  done  at  the  expense  of  the  ultimate  con- 
sumer. As  a  result  a  number  of  organizations  are  up 
in  arms  against  the  "Pittsburgh  Plus"  practice,  and 
have  joined  in  litigation  directed  towards  its  abolition. 
Among  these  organizations  are  the  American  Farm 
Bureau  Federation,  the  National  Association  of  Pur- 
chasing Agents:  numerous  civic  and  industrial  bodies 
in  the  west  and  south,  and  at  least  five  sovereign  states. 

In  the  litigation  referred  to  it  is  in  evidence  on  the 
authority  of  one  of  the  largest  manufacturers  of  farm 
implements  in  the  United  States  that  because  of  "Pitts- 
burgh Plus"  the  recovery  of  the  agricultural  districts 
from  the  recent  depression  has  been  notably  retarded. 
This  manufacturer  stated,  under  oath,  that  the  excess 
cost  upon  farm  implements  caused  by  "Pittsburgh 
Plus" — which  was  then  almost  20  per  cent  of  the  cost 
of  raw  steel — was  doubled  by  overhead,  selling  expense 
and  added  profits  to  middlemen  by  the  time  any  imple- 
ment reached  the  ultimate  consumer. 

-Jaines  R.  Howard,  president  of  the  American  Farm 
Bureau  Federation,  testifying  in  the  pending  litigation, 
stated  that  the  average  American  farm  consumes  over 
a  ton  of  steel  annually,  and  gave  figures  showing  that 
in  eleven  western  agricultural  states  the  "Pittsburgh 
Plus"  exaction  takes  a  toll  from  farmers  alone  of  over 
twenty  million  dollars  a  year.  This  amount,  he  esti- 
mated, would  be  more  than  doubled  for  the  farmers  of 
the  entire  country.  His  estimate  was  based  upon  the 
actual  difference  in  the  cost  of  .steel  entering  any  agri- 
cultural impl?men1  that  was  caused  by  "Pittsburgh 
Plus,"  and  following  the  statement  of  the  agricultural 
implement  manufacturer,  it  is  plain  that  the  farmer 
when  he  buys  his  implements  really  pays  about  twice 
as  much. 

It  has  been  estimated — and  conservatively,  it  is  be- 
lieved— that  the  direct  tax  imposed  upon  the  consuming 
public  of  the  entire  nation  by  the  "Pittsburgh  Plus'" 
practice  amounts  to  at  least  seventy-five  million  dollars 
a  year.  By  the  time  the  ultimate  consumer  pays  this, 
with  added  overhead  charges,  middlemen's  profits,  etc.. 
this  amount  is  probably  doubled,  or  nearly  so. 

What  is  its  effect? 

Plainly,  it  is  a  "protective  tariff"  for  the  benefit 
of  one  section  and  to  the  detriment  of  all  other  portions 
of  the  country.  This  tariff  is  not  one  which  the  con- 
gress of  the  United  States  imposes,  but  it  is  a  seizure 
of  the  prerogative  of  congress  by  those  in  control  of 
an  industry,  for  their  own  benefit. 

In  fact,  it  lays  an  impost  of  several  dollars  a  ton 
on  steel — $6.80  in  Chicago,  and  a  great  deal  more  in 
some  other  places — the  purpose  of  which  is  to  make 
those  consumers  who  depend  for  their  supply  upon 
steel  produced  elsewhere  than  in  the  Pittsburgh  district 
pay  more  for  steel  commodities,  so  that  Pittsburgh  may 
flourish. 

This  fact  was  shown  strikingly  during  the  1921-22 
period,  when  "Pittsburgh  Plus"  was  abandoned  in  the 
Chicago  market  on  plates,  shapes  and  bars.  At  that 
time  the  Jones  &  Laughlin  Company,  of  Pittsburgh,  in 
order  to  meet  western  competition,  installed  a  barge 
line  upon  the  Ohio  and  Mississippi  rivers.  It  adver- 
tise, |  widely  the  economies  resulting  from  the  cheap 
water  transportation  thus  afforded.— Analyzed,  how- 
ever, it  was  found  that  the  water  rates  to  river  points 
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made  by  the  Jones  &  Laughlin  company  were  only  equal 
to  the  rail  rates  from  Chicago.  That  is.  the  economies 
effected  merely  enabled  the  Jones  &  Laughlin  Com- 
pany's Pittsburgh  mill  to  meet  Chicago  competition  on 
an  equal  footing-.  When  competition  was  unhampered 
and  was  upon  a  natural  basis. 

The  lead  of  the  Jones  &  Laughlin  Company  in  in- 
stalling barge  transportation  has  been  followed  by  the 
American  Steel  and  Wire  Company  and  the  Carnegie 
Steel  Company,  of  Pittsburgh,  both  subsidiaries  of  the 
United  States  Steel  Corporation;  the  Wheeling  Steel 
Company,  of  Wheeling,  W.  Va..  and  other  producers 
in  the  Pittsburgh  distriet. 

The  -Tones  &  Laughlin  Company  has  been  advertis- 
ing widely,  calling  upon  people  in  the  Mississippi  Val- 
ley and  elsewhere  to  insist  that  congress  appropriate 
more  money  for  the  improvement  of  interior  water- 
ways, and  calling  attention  to  the  economies  in  distri- 
bution which  would  result  therefrom. 

There  is  no  question  thai  distribution  costs  would 
be  considerably  reduced  by  cheaper  water  transporta- 
tion, but  if  "Pittsburgh  Plus"  is  again  the  general 
practice,  the  consumer  will  obtain  no  benefit,  so  far  as 
steel  is  concerned.  That  is  true  because  he  will  be 
charged  the  full  rail  freight  from  Pittsburgh,  no  matter 
where  he  buys  his  steel  or  what  it  costs  to  transport  it. 
With  "Pittsburgh  Plus"  in  operation,  the  cost  at  any 
river  point  would  be  the  mill  price  al  Pittsburgh,  plus 
the  rail  freight  from  Pittsburgh. 

The  mills  would  save  money  by  water  transporta- 
tion, and  this  saving  would  go  to  swell  their  dividends. 
They  would  be  promoting  efficiency  and  economy  of 
operation  and  of  distribution,  it  is  true,  but  the  public 
and  the  country  would  derive  no  benefit  from  this  sav- 


Is  it  conceivable  that  the  nation  will  sanction  a 
domestically  imposed  protective  tariff,  dictated  by  a 
single  industry  for  the  benefit  of  one  section  only,  and 
will  also  permit  the  billions  of  dollars  contemplated  to 
be  spent  in  interior  waterway  improvement  to  go  for 
naught  except  the  providing  of  additional  profits  for 
the  same  group  in  control  of  steel  which  has  already 
usurped  a  governmental  function?  Because  of  these 
factors,  "Pittsburgh  Plus"  has  entered  the  arena  of 
polities  in  the  west  and  south,  and  many  public  men 
are  actively  engaged  in  the  effort  to  put  an  end  to  the 
practice.  The  agricultural  bloc  in  congress  is  com- 
mitted against  it.  The  Progressive  Republican  plat- 
form of  Wisconsin  contained  a  strong  plank  against  it. 
It  played  a  part  in  the  Republican  primary  in  Iowa. 
The  legislatures  of  Minnesota,  Wisconsin.  Illinois,  Iowa 
and  Missouri  and  the  senate  of  Georgia  have  adopted 
resolutions  condemnatory  of  the  practice,  and  several 
of  these  states  have  instructed  their  attorneys  general 
to  intervene  in  the  pending  litigation.  I  have  made 
reference  several  times  to  this  litigation.  It  started 
in  1919,  when  western  manufacturers,  after  fruitless 
efforts  to  prevail  upon  the  mills  to  settle  the  dispute 
through  friendly  meetings,  finally,  at  the  suggestion  of 
Judge  Gary  himself,  brought  it  to  the  attention  of  the 
Federal  Trade  Commission.  After  long  arguments  the 
commission  first  refused  to  issue  a  complaint  directed 
against  this  practice.  This  action  was  taken  by  a  vote 
of  three  to  two.  Application  was  made  for  a  rehearing 
by  the  Western  Association  of  Rolled  Steel  Consumers. 
the  organization  of  western  manufacturers  which 
started  the  litigation,  and  a  year  later,  in  December, 
1920,  argument  was  heard  upon  this  application.     On 


April  30,  1921,  the  commission  reversed  its  former  find- 
ing and  issued  a  complaint.  The  taking  of  testimony 
was  begun  on  January  30.  1922.  following  a  consider- 
able preliminary  field  investigation  by  the  commis- 
sion's investigators  and  attorneys.  Hearings  have  been 
held  intermittently ,  evei-  since  that  time.  The  first 
hearings  were  held  in  Milwaukee,  and  were  followed  by 
sessions  in  Minneapolis,  Chicago,  Duluth,  Chattanooga 
and  Washington.  It  is  expected  that  they  will  also 
be  held  at  Pittsburgh  before  the  case  against  "Pitts- 
burgh Plus"  is  completed.  Following  its  completion, 
the  respondent,  the  United  States  Steel  Corporation, 
will  put  in  its  defense,  and  further  hearings  covering 
a  considerable  period  of  time  are  likely. 

If  "Pittsburgh  Plus"  is  abolished,  it  will  probably 
mean  that  Chicago  will  soon  become  the  steel  center  of 
the  world.  Admittedly  the  lowest  cost  point  of  produc- 
tion in  the  United  States  and  the  best  situated  dis- 
tributing  center,  it  is  even  now  the  second  largest  steel 

Investments  aggregating,  according  to  apparently 
reliable  estimates,  well  over  two  hundred  million  dol- 
lars are  awaiting  the  abolition  of  "Pittsburgh  Plus'' 
in  the  Calumet  district,  embracing  a  large  part  of 
South  Chicago  and  the  steel  towns  of  northwestern 
Indiana,  in  which  most  of  the  steel  in  the  Chicago 
district  is  produced. 

It  is  conceded  that  a  number  of  Pittsburgh  mills 
and  Pittsburgh  steel  industries  must  build  factory 
plants  in  the  Chicago  district  to  conserve  their  western 
trade  if  "Pittsburgh  Plus"  goes  by  the  board. 

This  was  admitted  by  the  -Jones  &  Laughlin  Steel 
Company,  of  Pittsburgh,  in  its  answer  filed  in  the  pend- 
ing litigation,  in  which  it  asserted  that  30  per  cent  of 
its  product  is  sold  in  the  west.  It  made  this  an  argu- 
ment to  support  the  contention  that  Chicago  could  not 
produce  steel  enough  to  satisfy  its  demands,  but  ig- 
nored the  fact  that  all  of  the  mills  in  the  Chicago  dis- 
triet ship  part  of  their  product  east,  which,  by  parity  of 
reasoning,  would  argue  that  Chicago  produces  more 
than  it  requires  for  its  own  consumption. 

Further,  the  -Tones  &  Laughlin  Company  stated  that 
"the  only  result  of  the  abolition  of  'Pittsburgh  Plus' 
would  be  the  tearing  down  of  industry  in  Pittsburgh 
and  the  building  up  of  Chicago."  This  company  ap- 
parently overlooked  the  fact  that  if  Chicago  is  the 
point  of  most  economical  production,  then  efficiency 
and  economy  in  production  demand  the  upbuilding  of 
the  steel  industry  there,  even  at  the  risk  of  tearing  it 
down  to  some  extent  in  Pittsburgh. 

Efficiency  and  economy  do  not  take  account  of  the 
sanctity  of  existing  investments.  Factory  equipment 
is  ruthlessly  junked  to  satisfy  the  demands  of  greater 
efficiency  and  greater  economy.  If  the  nation  is  to 
prosper  as  it  should,  and  lead  the  world  in  industry,  it 
cannot  consider  the  safeguarding  of  any  single  invest- 
ment or  group  of  investments,  but  must  consider  only 
the  welfare  of  industry  as  a  whole. 

These  are  considerations  which  inexorably  point  the 
way  to  the  necessity  of  the  adoption  of  such  expedients 
in  the  future  as  will  diffuse  industry  over  the  country 
in  the  widest  possible  fashion;  will  cause  it  to  be 
placed  upon  the  most  economical  and  efficient  basis. 
and  will,  in  the  greatest  possible  measure,  serve  the 
needs  of  the  entire  nation  rather  than  the  desires  of 
any  group  in  control  of  any  single  industry. 
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On  May  23,  1922,  Dr.  Howard  Monro,  Raymond  was 
elected  to  the  Presidency  of  the  Armour  Institute  of 
Technology.  In  this  first  issue  of  The  Armour  Engi- 
neer sinci  he  has  assumed  that  high  office  we  wish  to 
express  our  appreciation  for  the  sympathy,  encourage- 
ment and  co-operation  which  he  has  so  generously  given 
us.— The  Staff. 


Mr.  Edwin  Fraser  Gillette  '06  represented  the 
Armour  Institute  of  Technology  at  the  inauguration  of 
Dr.  R.  B.  Von  Klein  Smid  as  President  of  the  University 
of  Southern  California  on  Friday.  April  28,  1922,  at 
Pasadena,  California. 


Mr.  Harold  Ralph  Badger  "OS  represented  the 
Armour  Institute  of  Technology  at  the  dedication  of 
Foster  Hall  on  the  Campus  of  the  University  of  Buffalo 
on  Friday,  October  27,  1922,  and  on  the  following  day 
Mr.  Badger  represented  the  Armour  Institute  at  the 
inauguration  of  Samuel  Paul  Capen  to  the  office  of 
Chancellor  of  the  University  of  Buffalo. 


The  latest  addition  to  the  faculty  comes  to  us  in  the 
person  of  Mr.  F.  W.  McClusky.  of  the  English  Depart- 
ment. Mr.  McClusky  is  an  experienced  educator,  hav- 
ing been  for  a  number  of  years  Principal  of  Union  Acad- 
emy, and  later  Dean  of  Blackburn  College.  Carlinvillc. 
111.  Immediately  prior  to  his  appointment  to  the  faculty 
Mr.  McClusky  held  the  position  of  Instructor  in  Social 
Science  and  English  at  Central  Y.  M.  C.  A. 

In  addition  to  his  duties  in  the  English  Department 
Mr.  McClusky  is  a  Departmental  Superintendent.  Chi- 
cago University  Library,  and  last,  but  by  no  means 
least,  leader  of' the  A.  I.  T.  Orchestra. 


Editor's  Note: 

Mr.  E.  J.  Buffing-ton.  President  of  the  Illinois  Steel 
Co.,  has  been  kind  enough  to  furnish  The  Engineer 
with  a  Letter  setting  forth  a  number  of  arguments  tend- 
ing to  show  that  the  "Pittsburgh  Basing  Plan"  is  a 
function  of  the  normal  operation  of  the  immutable  laws 
of  supply  and  demand.  It  is  regretted  that  this  letter 
was  not  received  in  time  for  publication  in  this  issue  of 
The  En'GINEER.  However,  its  publication  in  our  next 
issue  is  assured. 


RECOMMENDING   ADOPTION   BY   ALL   ARMOUR 
STUDENTS 

A  pledge  drawn  up  for  "Good  English  Week''  in- 
cludes the  following : 

1.  I  will  not  dishonor  my  country's  speech  by  leav- 
ing off  the  last  syllables  of  words. 

2.  I  will  use  a  good  American  "Yes"  and  "No"  in 
place  of  an  Indian  grunt,  or  a  foreign  "ya." 

3.  I  will  do  my  best  to  improve  American  speech  by 
avoiding  loud,  rough  tones;  by  enunciating  distinctly 
and  by  speaking  clearly  and  concisely. 


SCHOLASTIC  STANDINGS 
The  following  statistics,  compiled  by  the  office  of 
the  Deans,  give  the  scholastic  standings  of  the  members 
of  the  Freshman,  Sophomore,  and  Junior  classes  of  the 
College  of  Engineering  and  Architecture  who  were  in 
attendance  during  the  second  semester  of  the  school  year 
1921-22.  In  this  computation  the  grades  in  physical 
training  were  omitted.  A  credit,  either  for  work  at  the 
Armour  Institute  of  Technology  or  for  work  elsewhere, 
was  considered  equivalent  to  a  grade  of  "B." 

The  average  of  the  entire  school  body  (Seniors 
omitted),  a  total  of  535  students,  is  S6.1  per  cent. 

The  averages  of  the  various  organizations  are  as 
follows : 

Junior  Class 87. 6  per  cent 

Sophomore  Class 86.6  per  cent 

Freshman    Class 84.5  per  cent 

Mechanical  Engineering  Department 86.7  per  cent 

Electrical    Engineering   Department S6.2  per  cent 

Civil    Engineering    Department 85.3  per  cent 

Chemical    Engineering   Department 86.8  per  cent 

Fire  Protection   Engineering  Department ...  86.8  per  cent 

Architectural  Department   82.9  per  cent 

Industrial  Arts  Department 85.5  per  cent 

The  Honorary  Fraternities : 

Tau  Beta  Pi   90.9  per  cent 

Phi  Lambda  Upsilon 91.3  per  cent 

Social  Fraternities  and  Clubs: 

Phi    Kappa  Sigma 86.3  per  cent 

Delta    Tau    Delta 84.8  per  cent 

Theta  Xi    85.8  per  cent 

Sigma   Kappa  Delta 84.5  per  cent 

Beta    Phi 84.9  per  cent 

Sigma    Alpha    Mu 87.2  per  cent 

The    Pyramid S7.S  per  cent 

Scroll  and  Triangle 87.9  per  cent 

The    Scarab 84.2  per  cent 

The   Sphinx 89.3  per  cent 

Honor  "  A  "  Society 86.1  per  cent 

The  average  of  all  students  belonging  to  the  Phi 
Kappa  Sigma,  Delta  Tau  Delta,  Theta,  Theta  Xi.  Sigma 
Kappa  Delta,  Beta  Phi.  Sigma  Alpha  Mu.  and  Scroll 
anil  Triangle  is  85. S  per  cent.  The  average  of  all  other 
students  is  86.3  per  cent. 

In  the  above,  the  following  numerical  values  were 
given  to  the  letter  grades :  A=97.5%  :  6=90% ;  C= 
80  ;  D=67.5%  :  E=50%. 

Registration  First  Semester  1922-23 

SENIORS      JUNIORS      ^,™°"      P^f'     SPECIAL  TOTAL 

Mechanical  47  38      '       39  53  2  179 

Electrieals  25  41  49  60  .  175 

Cirils  26  39  23  35  1  124 

Chemicals  15  23  31  17  .  S6 

Fire   Protects  7  20  27  19  .  73 

Architects  12  18  15  39  1  85 

Industrial  Arts  .  .  .  .  1  2  .  3 

Total  132  179  185  225  4  725 


Noah    was    600   years   old    when    he    built    the    ark. 
Don't  lose  your  grip. — Elbert  Hubbard. 
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THE  first  number  of  the  Armour  Alumnus  pub- 
lished by  the  Alumni  Association  of  the  Armour 
Association  of  the  Armour  Institute  of  Tech- 
nology, made  its  appearance  about  October  15th.  Its 
purpose,  as  set  forth  in  the  initial  number,  is  to  pro- 
vide a  means  whereby  the  members  of  the  Association 
may  be  kept  informed  of  the  activities  of  organization, 
and  thus  in  turn  promote  a  more  active  interest  on  the 
part  of  all  Armour  men.  Many  have  felt  that  the 
Alumni  Association  is  not  what  it  should  be,  largely 
perhaps,  because  the  members  have  lacked  adequate 
and  timely  information  in  regard  to  its  affairs.  This 
lack  the  Armour  Alumnus  is  designed  to  supply,  and 
judging  by  the  first  number,  it  will  go  far  towards 
producing  an  active  and  influential  organization,  such 
as  all  loyal  Armour  men  desire  it  to  be. 

The  subject  of  chief  interest  before  the  Alumni  Asso- 
ciation at  present  is,  of  course,  the  campaign  for  the 
raising  of  a  maintenance  fund.  The  goal  set  is  $50,000. 
which  it  is  felt  is  the  minimum  endowment  fund  which 
will  supply  an  income  sufficient  to  support  the  neces- 
sary activities  of  the  Association.  It  is  proposed  to 
establish  a  permanent  office  in  the  business  district  of 
Chicago,  in  charge  of  a  paid  secretary,  which  will  serve 
as  a  clearing  house  for  all  educational  and  business 
information  of  interest  to  Armour  men. 

The  Alumnus  reports  that  out  of  a  total  Associa- 
tion membership  of  approximately  1,500  graduates  ami 
7,000  non-graduates,  subscriptions  have  been  received 
from  176  men.  The  total  amount  pledged  is  $10,365.68, 
an  average  of  $58.89  per  subscription.  In  view  of  the 
comparatively  small  number  of  subscriptions  in  pro- 
portion to  the  total  membership,  it  seems  that  many 
more  should  be  secured.  An  immense  amount  of  time 
and  labor  is  required  to  bring  such  a  proposition  per- 
sonally to  the  attention  of  each  graduate  and  former 
student.  To  minimize  this  labor  each  Armour  man  is 
urgently  requested  to  consider  seriously  what  he  can 
do  in  furtherance  of  this  worthy  object,  and  send  in 
his  subscription  without  waiting  for  a  personal  solicita- 
tion. 

The  first  alumni  luncheon  of  the  present  season  was 
held  Tuesday,  October  24,  at  the  Hamilton  Club.  Chi- 
cago. The  occasion  was  of  more  than  usual  interest, 
due  to  the  presence  of  Dean  Monin,  who  has  recently 
returned  to  the  Institute  after  a  year's  absence  in 
Switzerland  and  other  parts  of  Europe.  Dr.  Monin 
told  of  his  trip  abroad,  and  of  the  familiar  scenes  which 
he    visited.      He    expressed    his    pleasure,    however,   in 


being  back  at  the  Institute,  a  pleasure  which  is  shared 
by  all  Armour  men,   past   and  present.     Dean  Monin 

appears  to  be  very  much  improved  physically  over 
what  he  was  a  year  ago,  and  it  now  seems  assured  that 
the  students  will  enjoy  his  mature  advice  and  kindly 
philosophy  for  a  long  time  to  come. 

These  luncheons  will  be  a  regular  feature  of  alumni 
activities,  being  held  on  the  second  and  fourth  Tues- 
days of  each  month,  October  to  April,  inclusive.  The 
place  is  the  Hamilton  Club,  and  the  hour  12  o'clock, 
noon.  It  is  hoped  that  every  Armour  man  will  make 
a  special  effort  to  attend  those  get-together  luncheons. 
Get  away  from  the  regular  routine  for  once,  and  meet 
again  some  of  the  fellows  whom  you  knew  in  your  stu- 
dent days.  It  will  revive  your  interest  in  the  Institute 
and  in  the  Alumni  Association,  and  make  you  feel  that 
you  belong  to  a  group  of  college  men  with  a  definite 
purpose  and  with  the  ability  to  realize  that  purpose. 

Bradley  S.  Carr,  '15,  is  Manager  of  the  Pump  De- 
partment of  the  American  Manganese  Steel  Company, 
Chicago  Heights,  111.  His  specialty  is  dredge  pumps, 
an  industry  which  within  five  or  six  years  has  grown 
from  practically  nothing  to  its  present  status,  where 
it  is  recognized  as  one  of  the  leading  methods  for  the 
excavation  of  materials  where  water  is  available.  The 
dredge  pump  is  a  type  of  mechanical  equipment  about 
whieh  there  are  very  few  data  in  (lie  literature  of  me- 
chanical engineering.  Mr.  Carr  is  at  present  collecting 
a  valuable  body  of  data  on  this  interesting  subject,  and 
we  hope  to  be  able  to  present  some  of  it  in  the  near 
future  in  the  columns  of  the  Engineer. 

Mr.  Carr  will  doubtless  be  remembered  by  all  grad- 
uates since  1915  as  the  author  of  the  model  thesis.  This 
thesis  was  kept  in  a  convenient  place  in  the  library, 
where  it  was  readily  available  for  examination  by  the 
members  of  the  Senior  class  when  they  were  writing 
their  theses.  Mrs.  Beveridge  took  great  pride  in  it, 
and  advised  the  students  to  emulate  it  in  orderly  and 
logical   presentation   of  the  subject  matter. 

H.  W.  Nichols.  'OS,  will  be  remembered  as  an  in- 
structor and  assistant  professor  in  electrical  engineer- 
ing at  the  Institute.  He  left  Armour  in  May,  1915.  to 
take  charge  of  certain  experimental  and  research  work 
for  the  Western  Electric  Company  in  their  New  York 
laboratories.  He  has  had  much  to  do  with  the'  develop- 
ment of  the  radio  telephone,  much  of  the  experimental 
work  having  been  done  under  his  direction.  Last 
spring  an  interesting  demonstration  took  place  when 
the  captain  of  the  S.  S.  America.  400  miles  at  si  a,  con- 
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versed  with  the  president  of  the  American  Telephone 
and  Telegraph  Company  at  his  home  in  Canaan.  Conn.. 
by  radio  telephone.  This  demonstration  was  largely 
the  outcome  of  work  carried  on  by  Mr.  Nichols  and  his 
associates.  Tims  an  Armour  man  makes  a  valuable 
contribution  to  the  store  of  human  knowledge  and  its 
application  to  commerce  and  industry. 


-1.  A.  Keeth.  "19.  is  Assistant  Superintendent  of 
Production,  Kansas  City  Power  and  Light  Company. 
Kansas  City,  Mo.  He  has  recently  been  substituting 
for  his  chief  on   the   Prime   Movers   Committee  of   the 

National  Electric  Light  Association.  All  engineers  in- 
terested in  power  plants  or  central  stations  are  familiar 
with  the  excellent  work  being  done  by  this  committee. 
In  acting  on  this  committee  Mr.  Keeth  is  in  touch  with 
the  very  latest  developments  in  power  plant  practice, 
and  is  aiding  in  the  collecting  and  publishing  of  a  vast 
amount  of  engineering  data  for  the  information  and 
guidance  of  power  plant  operators. 


0.  R.  Prescott.  '04.  has  been  associated  for  some 
time  with  the  Folwell-Ahlskog  Company.  Chicago,  en- 
gineers and  contractors  in  industrial  plant  work.  Their 
business  lias  developed  extensively  in  the  direction  of 
the  by-products  coke  oven,  a  subject  to  which  Mr.  Pres- 
cott has  devoted  much  attention  and  special  study.  In 
spite  of  close  attention  to  an  exacting  business  Prescott 
seems  as  young  as  ever.  Perhaps  a  vacation  each  year 
with  rod  and  reel,  to  which  he  has  always  been  devoted. 
explains  why  the  years  affect  him  so  lightly. 

C.  T.  McDonald.  "04.  has  been  in  the  electrical  manu- 
facturing  business  for  about  ten  years.  He  is  manager 
of  the  Multi-Electrical  Manufacturing  Company,  and 
has  just  recently  moved  his  business  into  new  and  larger 
quarters  at  1848  West  Fourteenth  Street.  Chicago.  The 
company's  principal  lines  are  electrical  wiring  devices 
and  conduit  fittings.  Members  of  the  class  of  '04  will 
remember  "Mac"  as  one  of  the  team  of  McDonald  and 
Strang,  who  used  to  make  fierce  concerted  attacks  on 
Johnson's  Theoretical  Mechanics. 


6.  W.  Borst.  "04.  is  now  in  the  printing  business. 
a  line  in  which  he  had  had  considerable  experience  be- 
fore coming  to  Armour.  He  is  associated  in  a  selling 
capacity  with  the  Charles  E.  Tench  Printing  Company. 
712  Federal  Street,  Chicago.  "Bill"  reports  that  the 
old  slide  rule  works  just  as  well  in  the  print  shop  as 
a     eering  or  drafting  work. 


Graduates  and  former  students  who  were  in  attend- 
ance at  the  Institute  in  1909  may  recall  a  quiet,  slender 

youth  who  spent  all  his  spare  time  in  the  boiler  room. 
coming  out  for  air  and  light  only  at  rare  intervals. 
The  youth  was  I.  H.  Wilsey.  who  was  engaged  in  de- 
_•  several  id. -as  for  boiler  room  ami  other  special- 
ties, upon  which  lie  later  secured  patents.  Wilsey  spent 
more  rime  in  the  Institute  power  plant  than  in  the  class 
rooms,  so  that  perhaps  only  a  few  students  of  those 
days  will  remember  him. 

In  the  years  since  leaving  Armour  he  has  continued 
to  exercise  his  inventive  faculty,  but  has  changed  his 

field  from  steam  to  automotive  specialties.     Within  the 


last  year  he  has  developed  and  perfected  no  less  than 
three  automotive  specialties,  one  of  which  is  already 
on  the  market.  The  others  are  at  present  in  the  hands 
cf  capable  manufacturers  who  will  soon  have  them  ready 
for  quantity  production. 

Mr.  Wilsey  is  a  frequent  visitor  at  the  Institute, 
where  he  is  well  known  to  many  of  the  professors  and 
students.  He  and  Professor  Gebhardt  have  become  quite 
intimate,  and  nearly  every  morning  at  9  o'clock  a  beau- 
tiful Lincoln  sedan  stops  in  front  of  Machinery  Hall. 
Professor  Gebhardt  steps  out.  and  Wilsey  drives  on  to 
his  experimental  shop  and  laboratory  on  Wentworth 
Avenue.  In  the  evening  the  Lincoln  is  there  again,  and 
the  two  drive  back  to  Rogers  Park,  discussing  on  the 
way  the  relative  merits  of  sleeve  valve  and  poppet  valve, 
or  inertia  stresses  in  crank  shafts  at  high  speed. 

FIRE  PROTECTION  SOCIETY 

The  first  meeting  of  the  Fire  Protection  Engineering 
Society  was  held  September  21.  The  election  of  officers 
for  the  year  resulted  in  the  following  men  gaining  office : 

O.  L.  Cox Prcsidt nt. 

R.  M.  Beckwith Ykc-Prisidi  at. 

E.  E.  McLarex Secretary. 

R.  O.  Matsox Treasurt  r. 

This  year  marks  an  epoch  in  the  history  of  the  Society. 
Until  the  present  time  the  F.  P.  E.  Department  ha-  had 
fewer  students  than  most  of  the  other  departments  in 
the  Institute.  Now.  however,  the  number  of  men  taking 
this  course  is  rapidly  increasing,  and  therefore  the 
opportunities  of  the  Society  are  becoming  more  numer- 
ous and  of  large  proportions.  Before,  the  Society  was 
composed  of  merely  a  handful  of  members,  but  with  the 
entrance  of  the  Class  of  1924  into  its  third  year  the 
active  group,  the  Juniors  and  Seniors,  has  been  greatly 
reinforced :  hence  the  organization  can  begin  to  work 
on  a  larger  scale. 

The  newly  elected  President.  Mr.  Cox.  is  well  aware 
of  the  new  opportunities.  In  fact,  he  spent  a  good  part 
of  the  meeting  in  enumerating  the  activities  which  will 
li"  added  to  the  usual  program  of  events.  Amon^  these 
is  the  prospect  of  a  big  department  smoker.  A  system 
whereby  the  members  can  exchange  their  practical 
experiences  gained  while  working  during  the  summer 
was  suggested,  and  will,  no  doubt,  enter  the  schedule. 
Then  there  were  several  other  ideas  that  were  brought 
up  that  are  not  developed  enough  to  mention  as  yet. 

The  original  purpose  of  the  Society,  however,  was 
not  overlooked  while  these  new  plans  were  being  dis- 
eussed.  This  primary  purpose  is  to  obtain  prominent 
men  in  the  Fire  Protection  and  Fire  Insurance  fields 
for  lectures  on  their  particular  specialties.  Professor 
Finnegan  is  chiefly  responsible  for  the  speakers  who 
visit  us.  Mr.  Eppich  was  appointed  to  assist  the  pro- 
fessor this  year  by  taking  care  of  the  part  of  this  work 
that  can  be  handled  by  a  student  representative.  The 
Society  is  now  looking  forward  to  the  first  lecture  be- 
cause it  is  confident  that  the  taste  it  acquired  last  year 
by  bearing  men  of  high  calibre  will  be  satisfied. 

These  few  remarks  lead  to  the  most  important  object 
of  this  article,  which  is  to  tell  the  people  connected  with 
Armour  Institute  that  the  Fire  Protection  Engineering 
Society  is  beginning  to  expand,  and  that  its  members 
wish  to  announce  to  evervone  in  general  this:  "We're 
off!" 
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OUR  ATHLETIC  PROGRAM 

By 
J.  Schommee,  Director  of  Athletics 


THE  salient  feature  in  the  athletic  line  this  year 
was  the  formation  of  the  Armour  Tech.  Athletic 
Association  and  Student  Union.  Thru  its  auspices 
and  with  the  hearty  consent  and  co-operation  of  the 
executive  council,  a  great  forward  stride  was  taken  in 
the  promotion  of  sports  for  the  purpose  of  physical 
development. 

The  writer,  along  with  his  other  duties,  was  made 
athletic  director  and  the  following  assistants  were  se- 
cured to  develop  the  following  sports: 

Professor  C.  A.  Tibbals  will  develop  tennis  at  Armour 
and  pick  a  small  squad  from  which  men  of  ability  will 
compete  with  the  surrounding  universities.  Four  tennis 
courts  will  be  built  in  the  spring  at  a  cost  of  -+1,000. 
Professor  Tibbals  has  in  his  charge  this  Fall  a  squad  of 
60  men  who  answered  his  call  for  tennis  material. 

Professor    II.    R.    Phalen,    formerly    captain    of    the' 

Tufts  College  track  team,  has  the  track  material  under 
his  supervision.  The  development  process  was  begun  in 
October.  A  class  meet  was  held  and  some  good  material 
for  the  track  team  was  discovered.  As  the  material 
shows  promise  and  is  developed,  it  is  the  intention  to  have 
our  stars  compete  in  the  Western  Conference,  the  Drake 
Relay  Games,  and  the  Relay  Race  Carnival  at  the  Uni- 
versity of  Pennsylvania. 

Swimming  is  a  new  sport  to  be  developed  here.  Ar- 
rangements have  been  made  to  permit  our  candidates  to 
practice  at  the  tank  belonging  to  the  University  of  Chi- 
cago. The  famous  Coach  White  will  have  the  men  in 
charge. 

Boxing  and  wrestling  are  also  to  be  developed.  Plans 
are  afoot  to  develop  teams  in  these  sports  to  compete 
with  the  surrounding  universities.  The  teams  are  to  be 
in  charge  of  Joe  Smith,  who  is  a  former  amateur  and 
professional  champion. 

The  golf  squad  is  to  be  in  charge  of  Professor  C.  W. 
Leigh.  A  golf  squad  was  organized  last  spring  and 
played  several  games  with  the  universites  of  Chicago  and 
Northwestern.  The  game  was  put  on  a  firm  basis  when 
Professor  Leigh  was  secured  to  develop  the  team  and  no 
doubt  our  competitive  schedule  will  lie  enlarged. 

Leo  Walsh,  our  successful  baseball  coach,  has  been 
retained  to  again  coach  our  baseball  team  in  the  spring, 

Wm.  0.  Kraft  will  have  the  basket  ball  team  under 
his  charge.  A  squad  of  50  to  60  men  have  reported  and 
are  busily  working  every  night  on  our  small  crowded 
gymnasium  floor. 


The  question  of  football  for  Armour  Institute  has 
been  agitated  for  years.  It  has  been  petitioned  for, 
dreamed  about  and  yelled  for.  This  past  spring,  the 
Board  of  Athletic  Control  appointed  Mi'.  Mundy,  Presi- 
dent of  the  Armour  Tech.  Athletic  Association  and  Stu- 
dent Union.  Mr.  E.  E.  McLaren.  Professor  P.  C.  Hunt- 
ley, ami  the  writer,  to  thoroughly  study  the  situation  as 
it  is  encountered  at  other  institutions.  This  report  will 
be  ready  probably  next  spring. 


TENNIS. 


A 


i  a  lapse  ot  several  years,  tennis  is  again 
ng  into  prominence.  At  the  beginning  of  the 
it  was  announced  that  the  Athletic  Board 
ad  asked  Professor  Tibbals  to  ad  as  coach 
is  team  and  that  he  had  accepted  this  posi- 


In  order  1o  facilitate  the  selection  of  a  team,  a  Fall 
Tennis  Tournament  was  scheduled.  The  popularity  of 
this  sport  was  shown  by  the  ready  response  of  forty- 
eight  entries,  who  displayed  a  fine  spirit  all  through  the 
tournament.  The  matches  were  played  off  as  scheduled 
with  only  one  or  two  defaults.  The  semi-finals  and  finals 
were  played  at  the  Winnetka  Tennis  Club  in  which 
'•(Jerry"  Schumacher  defeated  Springer  and  Fuentes. 
His  steady  playing  won  over  the  somewhat  erratic  play- 
ing of  his  opponents  and  as  a  prize  a  silver  cup  will  be 
presented  him.  A  smaller  cup  will  go  to  Fuentes  as 
runner  up.  Coach  Tibbals  is  very  pleased  with  the  re- 
sults id'  the  tournament  and  has  passed  his  opinion  that 
the  class  of  material  for  a  tennis  team  is  high  enough  to 
place  Armour  on  a  level  with  Conference  Universities. 
In  the  spring  a  small  team  will  be  picked  which  will  be 
matched  against  some  of  the  best  college  teams  in  the 
country. 

Through  the  efforts  of  Athletic  Director  Schommer 
and  Coach  Tibbals.  funds  were  appropriated  for  the  con- 
struction of  four  "composition"  courts  behind  the 
Armour  Flats.  The  students  have  reason  to  be  grate- 
ful for  this,  especially  when  they  realize  that  as  Ear 
back  as  1903  agitation' was  started'  along  this  line.  The 
construction  of  these  courts  will  be  started  as  soon  as 
possible  in  the  spring. 

The  selection  of  Coach  Tibbals  is  a  fortunate  one  as 
he  has  been  a  tennis  enthusiast,  as  well  as  an  expert 
player,  for  many  years.  This  thorough  knowledge, 
gained  through  contact  with  some  of  the  best  players  in 
the  country,  cannot  fail  to  lie  of  great  value  to  those 
who  are  fortunate  enough  to  become  members  of  the 
Armour  Tennis  Team. 
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TRACK 

WITH  the  idea  of  discovering  the  quality  and 
number  of  track  men  at  Armour,  Coach  Phalen 
organized  a  Fall  Track  Meet.  As  all  of  the 
participants  had  had  little  or  no  training  it  can  easily 
be  imagined  that  no  records  were  broken.  This  meet  was 
primarily  between  the  Freshman  and  Sophomore  classes, 
although  there  was  an  all-class  relay  race.  Just  before 
the  Christmas  holidays  an  indoor  meet  may  be  run  if  a 
suitable  place  can  be  found  and  this  meet  will  be  between 
all  the  classes. 

To  build  up  a  successful  track  team  takes  years  of 
hard  and  unending  training,  so  that  the  problem  con- 
fronting Coach  Phalen  of  producing  a  track  team  in  six 
months  is  no  small  one.  His  plans  are  not  to  develop  a 
well  balanced  team  of  track  and  field  men  but  to  spe- 
cialize in  those  events  for  which  there  is  an  adequate 
amount  of  material.  If  a  mile  relay  team  can  be  de- 
veloped by  next  spring,  they  will  be  sent  to  the  Drake 
Relays  and  also  the  Penn.  State  Relays.  The  whole  track 
team  will  probably  be  sent  to  the  Western  Conference 
Track  Meet  and  also  against  other  colleges. 

Track  can  be  made  a  successful  sport  at  Armour  if 
the  students  support  it  and  turn  out  for  the  team,  as  it 
is  practically  the  only  major  sport  which  can  be  indulged 
in  without  the  presence  of  the  entire  team.  It  is  a  mat- 
ter of  individual  practice  and  training.  Thus,  if  a  man 
has  one  or  two  hours  off  in  the  morning  he  can  get  as 
good  a  workout  on  the  track  as  he  could  in  the  afternoon 
with  all  the  team  out.  It  is  often  found  that  among  men 
of  mediocre  or  undeveloped  track  ability,  that  there  is  a 
tendency  to  think  that  a  track  meet  is  won  by  the  indi- 
vidual stars  and  that  therefore  their  efforts  are  of  little 
importance  and  are  not  appreciated.  There  has  been 
very  few  men  who  could  win  a  track  meet  by  their  own 
efforts,  for  the  man  who  sets  the  pace  or  comes  in  third 
is  just,  as  important  in  winning  the  meet  as  the  man  who 
breaks  a  record. 


BASKET  BALL  PROSPECTS 


Coach 


AT  tin'  first  signs  of  cool  weather  tlii 
Kraft  issued  the  initial  call  for  basket  ball  men. 
The  results  were  quite  promising  as  about  forty- 
five  men  reported.  Besides  practically  all  of  last  year's 
team  there  seems  to  be  a  considerable  amount  of  ma- 
terial in  the  Freshman  Class.  Pre-season  forecasts  are 
very  uncertain  indications  of  a  team's  future,  but  after 
the  lii-si  three  weeks  of  practice  it  is  safe  lo  say  that 
Armour  will  be  represented  by  a  team  I  hat  any  school 
might  lie  proud  of. 

Last  year's  letter  men,  who  are  again  out  for  the 
team,  are:  Johnson,  guard;  Schumacher,  forward: 
Spaid,  center;  anil  Ed.  McLaren,  guard  and  captain. 
The  class  iiaines  have  brought  to  light  some  of  the  ma- 
terial in  the  Freshman  Class  which  seems  to  be  mostly 
of  a  forward  nature  as  guards  seem  to  be  rather  scarce. 

Al.  Danziger.  Joe  McLaren  and  Ed.  Peterson  have 
already  shown  up  as  fast  forwards,  while  Terry  and 
Gaylord  are  making  strong  bids  for  the  center  berth. 

At  the  first  of  the  year  attempts  were  made  to  secure 
the  Seventh  IJegiment  Armory  on  the  corner  of  Went- 
worth  Ave.  and  35th  Street  as  a  gymnasium.  This  was 
finally  accomplished  and  the  feat  brought  considerable 
joy  into  the  office  of  Coach  Kraft,  as  it  has  long  been 
understood  that  Armour  teams  were  greatly  handicapped 
by  a  small  floor.     However,  at  a  meeting  of  the  State 


Legislature,  it  was  decided  that  the  floor  should  be  torn 
up  and  a  tan  bark  floor  substituted.  This  was  quite  a 
blow  to  the  players  as  well  as  the  Athletic  Department. 
Investigation  was  immediately  started  on  the  cost  of  in- 
stalling a  portable  wood  floor,  similar  to  the  one  in  Pat- 
ten Gymnasium  at  Northwestern  University.  It  was 
found  that  this  would  cost  in  the  neighborhood  of 
$3,200.00,  which  could  be  divided  between  the  Knights 
of  Columbus,  who  also  play  in  the  Armory,  and  Armour 
Institute;  or  might  possibly  be  built  by  the  Armory 
and  rented  to  the  two  teams.  The  matter  is  still  unde- 
cided and  several  other  armories  are  being  investigated 
as  possible  basket  ball  floors. 

The  schedule  for  this  year  is  not  completed,  but  a 
general  idea  of  the  class  of  teams  played  may  be  gath- 
ered from  below: 

December  8 — Crane  College  at  Chicago. 

December  15 — Marquette  University  at  Armour. 

January  4 — Notre  Dame  at  Armour. 

January  12 — Western  State  Normal  at  Armour. 

January  15 — Notre  Dame  at  South  Bend. 

January  26 — Bradley  Polytech.  at  Peoria. 

January  27 — Augustana  College  at  Rock  Island. 

February  9 — Western  State  Normal  at  Kalamazoo. 

February  10 — Detroit  University  at  Detroit. 

February  12 — Michigan  Aggies  at  Lansing. 

February  16 — Augustana  College  at  Armour. 

February  24 — Marquette  University  at  Milwaukee. 

Chicago  University  will  probably  be  played  immedi- 
ately after  Christmas  vacation.  Other  games  are  ten- 
tative, including  one  with  Northwestern  University. 


THE  ARMOUR  TECH.  ATHLETIC  ASSOCIATION 
For  the  information  of  the  Freshmen  in  particular 
and  the  rest  of  the  student  body  and  the  alumni  in  gen- 
eral, we  are  presenting  here  a  general  outline  of  the  or- 
ganization  of  the  Armour   Tech.   Athletic  Association 
and  Student  Union  which,   devoid  of  complicating  de- 
tails, may  be  clearer  than  a  more  extended  explanation. 
The  following  are  extracts  from  the  constitution: 
Article  I.    Name 
This   organization    shall    be   known    as   the    Armour 
Tech.  Athletic  Association  and  Student  Union. 

Article  II.     Object 

The  object  of  this  organization  shall  be  to  develop  a 
unified  Armour  spirit  by 

1 — Organizing  and  systematizing  all  inter-class  re- 
lations, all  class  customs  and  privileges; 

2 — Serving  as  a  means  of  communication  between 
the  student  body  and  the  faculty; 

.'! — Investigating  and  rendering  opinions  upon  any 
matter  brought  to  the  organization  or  upon  any 
matter  which  may  be  initiated  bv  the  organization 
itself ; 

1  Passing  and  enforcing  such  acts  as  it  may  deem 
advisable  for  the  government  and  regulation  of 
the  student  body,  providing  that  such  legislation 
is  approved  by  the  Executive  Council  of  the 
Institute : 

5 — Acting  as  a  court  of  appeal  from  all  sections  of 
classes,  members  of  committees  in  carrying  on 
chivs  activities,  organizations,  athletics,  or  any 
student  ; 

6 — Having  full  privilege  of  investigating  the  man- 
agement of  any  student  activity; 
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7 — Fostering-  mass  meetings  at  appropriate  intervals ; 
8 — Promoting-  inter-fraternity  contests; 
9 — Stimulating  interest  in  athletic  events; 

10 — Assisting  the  athletic  department  in  arranging 
schedules,  receiving  and  caring-  for  visiting 
teams,  etc. ; 

11 — Providing  cheers   and  cheer  leaders; 

12 — Directing  and  managing  all  matters  which  prop- 
erly fall  under  the  direction  of  such  an  organiza- 
tion. 

Below  is  a  diagrammatical  outline  of  the  organization 
showing  the  relation  of  the  different  officers: 

Executive  Council 

Board  of  Athletic  Control 

Composed  of: 

Executive       Three  Faculty       Officers  of  Freshman  Class 

Council  Members         Athletic   Association        Representative 

President 

H.  W.  Mundy 

1st  Vice  President         Secretary  Treasurer 

E.  E.  McLaren     G.  P.  Ruddiman     G.  S.  Allison 

2d  Vice  President 

M.   II.   Westerberg 

Inter-Class        Inter-Frat  'y    Reception  Social  Publicity 

Manager  Manager       Committee       Chairman  Manager 

F.  A.  Hess         J.  S.  Farrell  0.  L.  Cox     E.  R.  Hubbell 


INTER-CLASS  ACTIVITIES 


door 


As  has  been  the  custom  for  several  years, 
indoor  baseball  schedule  was  played  between  the  classes. 
These  games  are  for  the  purpose  of  furnishing  merri- 
ment to  the  spectators  and  as  the  Seniors  seemed  the 
most  adept,  they  won  the  championship.  In  basket  ball 
the  Freshmen  produced  a  combination  thai  could  not  In- 
stopped  and  simply  had  things  their  own  way.  The 
game  with  the  Sophomores  is  considered  as  being  one 
of  the  best  class  games  ever  played  by  class  teams.  Go 
to  it.  Freshmen,  and  send  some  of  your  men  to  the 
Varsity. 


SIGMA  ALPHA  MU 

In  February,  1922,  the  Armour  local  fraternity 
which  had  existed  for  seven  years  as  the  "Ohr"  became 
Sigma  Epsilon  Chapter  of  the  Sigma  Alpha  Mu  frater- 
nity. This  step  marked  the  consummation  of  seven 
years  of  constant  progress,  and  the  beginning  of  a  new 
period  of  further  progress. 

Sigma  Alpha  Mu  at  Armour  inaugurated  itself  so- 
cially with  a  smoker  held  during  April.  This  was  fol- 
lowed by  a  formal  dinner  dance  at  the  Hotel  Ambas- 
sador late  in  May,  thus  closing  the  school  year  Xfry 
pleasantly.  During  the  summer  the  fraternity  contin- 
ued its  social  activities,  which  included  a  picnic  in  June, 
a  boating  party  during  July,  an  informal  dance  in  Au- 
gust, and  a  final  smoker  in  September,  just  before  the 
reopening  of  school. 

The  school  year  of  1922-23  was  begun  with  a  burst  of 
enthusiasm.  Fraternity  quarters  were  acquired  and  fur- 
nished. An  alumni  smoker  was  held  early  in  October. 
Five  men  were  pledged  during  November.  '  An  informal 
dance  was  held  at  the  Sheridan  Plaza  on  November  19th. 

Very  extensive  preparations  are  now  being  made  for 
the  1922  National  Convention  to  be  held  in  Chicago, 
December  29,  30,  31  and  January  1  inclusive. 


DELTA  TAU  DELTA 

Hello!   Hello!   Hello! 

We  have  resumed  our  duties  at  the  Institute  and 
everyone  seems  pleased  with  settling  down  to  work. 

The  Chapter  started  the  college  year  with  twenty 
active  brothers,  each  of  whom  is  assiduously  at  the  task 
of  establishing  the  fourness  of  two  and  two. 

Rushing  was  allowed  only  during  the  month  of  Octo- 
ber and  the  activities  of  that  month  have  given  us  nine 
pledges  of  exceptional  calibre. 

Our  social  calendar  for  the  college  year  has  included 
a  house  dance,  a  fool  hall  game  and  a  smoker,  each  of 
which  were  enjoyable  ami  appreciated  affairs.  We  are 
anticipating  though  the  most  brilliant  affair  of  the  sea- 
son in  the  Delt  Prom  and  at  the  same  time  we  have  the 
incomparable  Doctor  Weilands  dinner  appetizingly  en- 
ticing the  brothers  and  pledges. 

"We  live  in  a  house  by  the  side  of  the  road,"  and 
won't  you  all  stop  by? 


THE  "FROSH"  FROLIC 


to  interfere  too  much  with  pleasure,  the  Freshmen  are 
welcomed  by  the  upper  classmen  and  made  to  feel  as 
though  they  "belonged."  Some  of  the  freshness  is 
promptly  taken  out  of  them  by  the  Sophomores,  who 
themselves  have  just  emerged  from  the  embryonic  slate. 
by  drubbings,  tubbings,  etc.,  provided,  of  course,  the 
Sophs  are  always  present  in  sufficient  numbers.  To 
hasten  and  facilitate  his  acquaintance  with  the  upper 
classmen,  the  Freshmani  is  usually  required  to  wear  a 
tiny  green  cap.  which  immediately  places  him  in  the 
public  eye  and  assures  him  of  recognition  on  the  campus. 

The  Freshman  at  Armour,  however,  longs  in  vain  for 
such  manifestations  of  good  will.  He  finds  everybody 
busy.  Yft-y  busy,  and  usually,  much  to  his  surprise,  he 
soon  finds  himself  very  busy.  He  is  likely-  to  go  about 
his  business  "unheralded  and  unsung"  and  finally  lose 
his  identity  in  the  maze  of  Reid's  drawing  and  college 
algebra.  To  guard  against  such  a  contingency  we  have 
the  Prosh  Frolic 

It  is  here  that  the  new  man  is  given  a  chance  to  make 
his  presence  felt.  Instead  of  making  him  wear  a  ridicu- 
lous green  cap  we  invite  him  to  appear  at  his  best,  with 
plenty  of  time  to  prepare.  He  is  allowed  to  place  him- 
self in  the  public  eye  under  ideal   conditions,  and  is  it 

be  reigns  supreme.  So.  Freshman,  it  is  up  to  you.  Polish 
up  your  talents  and  let's  show  the  present  Sophomores 
that  they're  not  so  good,  even  though  they  did  put  on  a 
pretty  good  show  last  year. 

The  Frolic  is  being  fostered  this  year  by  the  Athletic 
Association,  and  is  in  charge  of  the  Social  Chairman, 
while  Mr.  .Joseph,  of  the  Junior  class,  is  to  be  the  Direc- 
tor in  immediate  charge.  The  time  has  not  been  def- 
initely decided  upon,  but  it  will  probably  be  held  the 
second  or  third  week  of  December.  We  want  suggestions 
and  help  from  everybody  on  stunts,  sketches,  etc.,  and 
we  want  a  lot  of  volunteers  from  the  Freshman  class. 
We  must  have  a  good  clean  show,  with  no  rough-house 
by  the  upper  classmen.  With  these  limitations,  we  have 
the  approval  and  enthusiastic  supporl  of  Dr.  Raymond 
and  the  Dean's  office. 

O.   L.   Cox,  Social  Chairman. 
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WILL  YOU  NEED  A  JOB? 

When  your  school  days  are  finally  over  and  you  have 
packed  away  your  Calc.  hook  and  sundry  others  in 
moth  balls  or  cold  storage — when  you  have  discarded  the 
role  of  a  .student  and  assumed  the  role  of  an  engineer, 
and  your  thoughts  have  turned  toward  obtaining  the 
wherewithal  to  purchase  bread-and-butter  and  movie 
tickets — are  you  assured  that  there  will  he  a  position 
awaiting  you?  Will  it  be  in  the  line  id'  work  in  which 
you  are  most  interested  ?  Will  it  he  in  importance  and 
in  remuneration  all  you  are  capable  of? 

The  Alumni  Association  can  help  every  Armour  man 
to  answer  the  above  questions  in  the  affirmative.  The 
Alumni  Association  maintains  an  office  and  a  salaried 
officer,  a  part  of  whose  duties  is  to  assist  Armour  men  to 
secure  positions,  and  to  secure  Armour  men  for  employ- 
ers who  need  responsible  engineers.  In  this  way  a 
newly  graduated  engineer  has  all  the  influence  and  repu- 
tation of  the  Armour  Alumni  Association  to  aid  him  in 
securing  the  position  for  which  he  is  most  fitted. 

Our  •'new  dress"  is  an  indication  of  the  marked 
change  which  has  come  over  The  Armour  Engineer. 
Henceforth  it  will  be  our  policy  to  devote  a  much  larger 
space  to  the  subject  of  Student  Activities,  which, 
together  with  Athletic  News,  Organizations  News,  and 
other  items  id'  a  news  nature  and  primarily  of  interest  to 
students,  will  constitute  practically  one-half  of  the  entire 
subject  matter. 

This  does  not  mean  that  The  Engineer  is  to  lose 
its.  valuable  technical  character,  nor  yet  a  large  amount 
of  space  properly  devoted  to  matters  of  Alumni  interest. 
We  do  not  aspire  to  all  the  severity  of  style  of  the 
"Atlantic  Monthly"  nor  to  all  the  artistry  of  "Country 
Life."  nor  yet  to  the  popularism  id'  a  country  local. 
What  we  do  propose,  however,  is  by  a  judicious  combina- 
tion of  the  desirable  characteristics  of  all.  to  evolve  a 
periodical  which  will  at  once  furnish  articles  of  a  cur- 
rent technical  character  suitable  for  study  or  reference, 
and  current  personal  news,  jokes,  locals,  pictures,  car- 
toons and  other  recreational  matter — and  which  will 
combine  the  functions  of  an  organ  of  the  alumni,  and 
a  means  of  bringing  individual  students,  groups,  asso- 
ciations, classes,  societies,  and  departments,  into  a  more 
compact  and  unified  whole,  for  the  good  of  all  and  the 
glory  of  the  Alma  Mater. 

To  fulfil]  this  remarkable  program  the  co-operation 

and  active  assistance  of  each  and  every  one  of  our  readers 
is  absolutely  necessary.  Do  you  want  The  Engineer 
to  be  worth  while  and  a  credit  to  the  Institute?  Do  you 
want  to  get  your  money's  worth  out  of  it?  Then  put 
your  shoulder  to  the  wl 1!  Personal  items  of  an  inti- 
mate nature,  jokes  of  ;i  personal  nature  or  otherwise. 
cartoons  and  pictures  of  familiar  or  interesting  objects. 
ideas,  criticisms,  and  suggest  inns,  are  all  needed.  Sec 
how  good  your  name  looks  in  print  !  If  you  possess  any 
interesting  facts  or  ideas  not  common  property,  write 
them  down  and  submit  them.  Your  classmate-,  your 
fraternity  brothers,  and  your  friends,  will  all  he  inter- 
ested to  read  something  by  you  or  about  you.  If  you 
have  a  criticism  or  a  suggestion,  bring  it  forward.  Von 
are  owner,  publisher,  and  reader  of  this  magazine,  and 
its  success  depends  entirely  upon  your  support.  Turn 
to.  and  in  the  light  of  the  new  era  which  is  dawning  upon 
the  Armour  Institute  of  Technology,  give  The' Engi- 
neer the  success  which  your  interest  and  support  is 
giving  all  other  campus  activities. 


IRA  PETTIBONE— OPTIMIST 

I 
What's  this  talk  about   the  old  times,  an'  the  days  thet 

use  ter  be; 
When  things  is  runnin'  smooth  an'  prime,  ez  fer  ez  I  kin 

see? 
I  may  be  a  little  balder,  an'  the  furrows  on  my  brow 
May  be  a  little  deeper— an'  I  stop  more.  I'll  allow- 
But    my   heart's   ez  young  an'   gushin'   ez   a   sprightly 

An'  on  tile  good  tilings  here  below,  I  hev  ez  good  a  holt 
Ez  when  I  sparked  my  Tilly  Ann.  in  the  fall  of  sixty- 
three, 
An'  she  sot  on  a  split-rail  fence,  and  gave  her  heart  ter 


MIC. 


II 


What  !  Them  times  betterer  than  these?    It's  all  a  lot  of 

trash. 
I  can  take  thet  doctern  out  and  smash  it  all  ter  smash. 
Let  the  years  pile  on  yer  body  old.  but  alius  try  ter  keep 
The  spring  of  love  a-gushin';  so  the  sun  can  alius  peep 
'Way   down    into   your  very   soul,   where   joy   is  bidin' 

there — 
The  thing  thet  puts  to  grief  old  age's  dread  dispair. 
Don't,  bow   down  to  thing's   'at's  past,  old  wrinkles  an' 

grey  hairs — 
And  tin-  path   'ill  be  smooth  an'  easy,  thet  leads  ter  the 

golden  stairs. 

—Wallace  Bruce  Amsbary. 
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natural  order  of  things,  and  not  the  result  of  conscien- 
tious and  often  self-sacrificing  application  by  many  engi- 
neers to  problems  affecting  the  community  or  the  race. 
Effective  advertising  by  straight-thinking  engineers 
would  do  a  lot  to  remedy  this  and  to  bring  about  a  due 
recognition  of  engineering  ability  and  value,  and  would 
thus  be  of  substantial  service  to  the  individual  engineer, 
as  well  as  to  the  profession. 
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It  will  pay  you  to 

listen  to  this  music 


ALL  over  the  country  the  whistle  is  blowing  for 
l.  the  kick-off,  the  start  of  that  great  game — 
another  college  year. 

Be  on  your  toes  when  the  whistle  blows.  A  good 
start  will  carry  you  well  on  toward  your  goal. 

Let  the  football  candidate  start  by  working 
away  till  his  muscles  ache  from  bucking  the  line. 

Let  the  aspirant  for  manager  put  in  careful 
study  of  his  team's  needs,  always  eager  to  help 
—  arranging  a  trip  or  carrying  a  pail  of  water. 

Let  the  publications  man  be  alsrt  for  news  and 
tireless  in  learning  the  details  of  editorial  work. 

Whatever  activity  you  come  out  for,  crowd  a 
lot  of  energy  into  these  early  Fall  days. 

And  if  a  good  start  helps  win  campus  honors, 
it  helps  win  class  room  honors,  too.  The  sure  way 
to  be  up  in  your  work  is  to  aim  now  for  regularity 
at  lectures,  up-to-date  note-books  and  particular 
attention  to  the  early  chapters  of  text-books,  thus 
getting  a  grip  on  the  basics. 

This  is  best  in  the  long  run,  and — selfishly — it  is 
easiest  in  the  long  run.  That  is,  if  life  after  college  is 
made  easier  by  the  things  a  bigger  income  can  buy. 
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Ipse    Dixit 
and   Galileo 


There  was  much  learning  but 
little  real  knowledge  in  Galileo's 
time  (1564-1642).  Aristotle  was 
swallowed  in  bad  Latin  transla- 
tions. Ipse  dixit.  No  one  checked 
him  by  what  seemed  vulgar, 
coarse  experiment. 

Galileo  fought  against  the 
dead  hand  of  tradition.  He  did 
not  argue  about  Aristotle,  but 
put  him  to  the  test.  Aristotle  led 
his  readers  to  believe  that  of  two 
bodies  the  heavier  will  fall  the 
faster.  Galileo  simply  climbed 
to  the  top  of  the  Leaning  Tower 
of  Pisa  and  dropped  two  un- 
equal weights.  The  "best  peo- 
ple" were  horrified;  they  even 
refused  to  believe  the  result — 
that  the  weights  reached  the 
ground  in  equal  times. 

"Look  at  the  world,  and  ex- 
periment, experiment,"  cried 
Galileo. 

The  biggest  man  in  the  16th 


century  was  not  Galileo  in  pop- 
ular estimation,  but  Suleiman 
the  Magnificent,  the  Ottoman 
Emperor,  who  swept  through 
Eastern  Europe  with  fire  and 
sword  and  almost  captured 
Vienna.  Where  is  his  magnifi- 
cence now? 

Galileo  gave  us  science  — 
established  the  paramount 
right  of  experimental  evidence. 
Suleiman  did  little  to  help  the 
world. 

Hardly  an  experiment  is  made 
in  modern  science,  which  does 
not  apply  Galileo's  results. 
When,  for  instance,  the  physic- 
ists in  the  Research  Laboratories 
of  the  General  Electric  Company 
study  the  motions  of  electrons 
inrarified  atmospheres,or  exper- 
iment to  heighten  the  efficiency 
of  generators  and  motors,  they 
follow  Galileo's  example  and 
substitute  facts  for  beliefs. 


Generalf|)Elecftric 

general    Office      COmp3-Iiy    Schene ctady,N.Y. 
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THE  DISADVANTAGE   OF   POOR  LIGHTING. 

As  thousands  of  our  industrial  plants  are  operating 
to-day  with  poor  lighting  and  in  some  cases  with  extremely 
bad  facilities,  it  would  seem  that  the  importance  ot  the 
subject  of  lighting  has  not  been  given  the  serious  consid- 
eration by  those  responsible  for  such  conditions. 

Poor  lighting  is  one  of  the  most  serious  handicaps 
under  which  a  manufacturing  establishment  can  operate. 
First  of  all,  poor  lighting  is  the  cause  of  a  large  number 
of  accidents  in  industrial  plants;  and  it  is  singular  that 
accident  reports  do  not  yet  properly  classify  the  hazards 
of  poor  lighting,  which  in  many  cases  is  the  primary  cause 
of  an  accident  attributed  to  what  is  really  a  secondary 
cause.  Safety  engineers  and  other  officials  who  make  acci- 
dent reports  should  always  consider  the  condition  of  the 
lighting  when  working  up  a  report  of  accident  causes,  for 
it  plays  an  important  part  in  a  great  many  casualties  and 
is  apt  to  be  overlooked.  All  accidents  due  to  poor  lighting 
are  accidents  of  neglect,  and  are  preventable.  The  poor 
lighting  accident  hazard  is  clearly  chargeable  to  manage- 
ment and  not  men.  It  is  a  difficult  matter  to  make  such 
progress  with  Safety  First  in  a  plant  which  has  neglected 
to  provide  one  of  the  fundamental  requirements  of  accident 
prevention — good  lighting. 

Probably  no  one  single  factor  connected  with  the 
equipment  of  a  plant  so  directly  affects  the  efficiency  and 
inefficiency  as  the  quality  and  quantity  of  the  lighting. 
The  curtailment  of  production  of  all  working  under  the 
disadvantage  of  poor  lighting  represents  a  big  loss  each 
day;  the  poorer  the  lighting  the  less  able  is  the  working 
force  to  function  efficiently.  Quality  and  quantity  both 
suffer,  i-epresenting  a  preventable  loss  wholly  removable 
by  improving  the  lighting. 

Under  poor  lighting  condition,  we  cannot  expect  and 
rarely  do  we  find  an  orderly,  clean  factory.  Darkened 
places  encourage  careless  habits  and  workers  are  often  led 
to  deposit  discarded  articles  or  material  which  should  be 
deposited  elsewhere.  The  eyesight  of  those  who  attempt 
to  use  their  eyes  continually  in  insufficient  light,  below 
nature's  demands,  is  often  affected.  Too  much  light,  such 
as  is  furnished  by  bright,  unprotected  lights,  is  as  harm- 
ful as  too  little  illumination;  both  are  fundamentally 
wrong.  Nature's  own  illuminant,  daylight,  is  unequalled 
for  our  requirements  of  lighting. 

The  eye  is  best  suited  to  daylight  in  the  proper 
quantity.  Sun  glare  should  be  avoided,  and  in  the  dark- 
ened hours  proper  artificial  illumination  provided.  Day- 
light should  be  utilized  to  the  fullest  extent.  It  is  supplied 
free  in  abundant  quantity  for  our  use.  Modern  invention 
has  supplied  a  means  whereby  the  interior  of  buildings  can 
be  lighted  by  daylight,  and  all  the  advantages  secured 
which  is  furnished  by  good  lighting  at  the  smallest  cost. 

Industrial  buildings  should  have  as  much  wall  space 
as  possible  devoted  to  windows  fitted  with  Factrolite  Glass, 
which  insures  the  maximum  amount  of  daylight  and  which 
prevents  the  direct  rays  of  the  sun  from  passing  through 
as  it  properly  diffuses  the  light. 

If  you  are  interested  in  the  distribution  of  light 
through  Factrolite,  we  will  send  you  a  copy  of  Laboratory 
Report — "Factrolited." 

MISSISSIPPI     WIRE     GLASS     CO., 

220  Fifth  Avenue, 
St.  Louis.  New  York.  Chicago. 
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The  technical  man  who  was 
thru  at  thirty 


THIS  happened  in  Michigan; 
but  the  place  is  unimportant. 
It  might  have  happened  any. 
where;  as  a  matter  of  fact  it  is 
happening  everywhere;  in  your 
plant  and  in  all  the  industries. 

A  young  technical  man  entered 
the  employ  of  a  Michigan  manu- 
facturer, and  moved  along  rapidly 
until  he  was  head  of  a  technical 
department. 

The  officers  of  the  Company 
liked  him.  More  than  once  he  was 
discussed  at  the  board  meetings. 

"There's  exactly  the  type  of 
man  for  Production  Manager,"  it 
was  said.  "He's  clear-headed, 
well  liked  and  of  executive  timber. 
Let's  see  what  he  knows  and  put 
it  up  to  him." 

But  the  young  man  never  did 
become  Production  Manager;  his 
career  is  one  of  those  countless 
tragedies  of  industry.  The  officers 
who  wanted  to  promote  him  found 
that  they  could  not  promote  him. 

He  knew  enough  to  manage  a 
technical  department, but  for  larger 
responsibilities  he  lacked  knowl- 
edge and  self-confidence  and  de- 
cision. He  had  never  grown  be- 
yond his  department  managership. 

He  was  thru  at  thirty. 

And  the  other  man  who 
kept  on  growing 

CONTRAST  that  man  with 
another  of  the  same  age — 
a  man  who  worked  as  a  chemist 
for  an  Ohio  industry.  The  office 
of  General  Manager  became  va- 
cant, and  the  Company  looked 
around  for  a  man. 


Chemical  experience  was  a  requi- 
site; but  the  man  must  have  more. 
He  must  know  something  of  factory 
organization  and  control;  of  costs 
and  accounting;  of  office  manage- 
ment; of  advertising,  merchan- 
dising and  corporation  finance. 

To  their  surprise  they  found 
that  the  young  chemist  knew  all 
these  things.  His  practical  experi- 
ence had  given  him  technical  pro- 
ficiency; the  Alexander  Hamilton 
Institute  had  given  him  a  grasp 
of  the  fundamentals  which  are 
found  in  every  industry. 

And  now  he  is  a  stockholder  in 
the  Company,  sharing  its  profits 
in  addition  to  a  salary  four  times 
greater  than  his  former  earnings. 

"My  business  policy  was  shaped 
by  your  Course,"  he  wrote  to  the 
Institute;  and,  he  added,  "in  the 
organization  of  our  Company  I 
owe  my  present  stock  holdings  to 
the  teachings  I  received  in  your 
Course." 

18,000  technical  men  who 
are  going  ahead 

IN  .ill  the  industrial  world  there  are 
just  two  types  of  men.  There  is  the 
man  who  goes  only  as  far  as  experience 
in  one  technical  department  can  carry 
him,  and  settles  dowm  in  a  departmental 
position  for  life. 

The  other  man  takes  a  new  hold  upon 
himself  in  his  twenties  or  thirties  or 
earlier  forties;  he  adds  business  training 
to  experience  and  travels  far. 

For  years  the  Alexander  Hamilton 
Institute  has  been  engaged  in  the  splendid 
task  of  helping  men  to  find  themselves. 

Its  training  means  larger  vision;  more 
rapid  progress;  increased  earning  power. 
And  the  proof  is  this — thousands  of  men 


have  tested  their  training  in  their  own 
experience;  and  18,000  of  the  thousands 
who  have  enrolled,  were  technical  men. 

The  Advisory  Council 

ONLY  a  training  vitally  sound  and 
practical  could  have  the  indorse- 
ment of  such  men  as  form  the  Advisory 
Council  of  the  Alexander  Hamilton  In- 
stitute. This  Council  consists  of:  John 
Hays  Hammond,  the  eminent  engineer; 
Frank  A.  Yanderlip,  the  financier;  General 
Coleman  duPont,  the  well-known  business 
executive;  Jeremiah  W.  Jenks,  the  sta- 
tistician and  economist;  and  Joseph 
French  Johnson,  Dean  of  the  New  York 
University  School  of  Commerce. 

Only  you  can  decide 
•where  you  will  stop 

EVERY  man  in  business  is  paying 
for  this  Course,  whether  he  benefits 
by  it  or  not.  The  Michigan  man  paid, 
and  at  a  tragic  price.  He  might  have 
moved  on  up  to  large  success — and  he 
stopped  at  thirty. 

Only  you  can  decide  where  you  will 
stop.  A  training  which  has  done  so  much 
for  thousands  of  other  men  is  open  to 
you  also. 

"Forging  Ahead  in  B 


FOR  men  who  arc-  asking  themselves  "Wh.-re 
am  I  going  to  be  in  business  ten  years  from 
now?"  the  Alexander  Hamilton  Institute  publishes 
a  1 18-page  book.  It  contains  a  full  explanation  of 
what  the  Modern  Business  Course  and  Service 
i>  and  doe-  It  will  richly  repay  a  careiul  reading, 
and  it  is  sent  without  obligation;  the  coupon  will 


Alexander    Hamilton   Institute 
627  Astor  Place.  New  York  C 


Address.  C.  P.  R. 
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Allis-Chalmers  Triplex  Oil   Engine  and 
Generator  Unit 


DIESEL  ENGINE  DRIVE 

The  high  thermal  efficiency  of  the  Allis-Chal- 
mers Diesel  Engine,  and  its  special  constructive 
features,  together  with  the  fact  that  it  ran  be 
successfully  used  with  any  fuel  oil  that  can  be 
pumped  makes  it  a  particularly  economical  and 
desirable  form  of  prime  mover. 

Complete  electric  power  units,  Diesel  engine 
driven,  and  engines  for  either  direct  connected  or 
belted  service  are  designed  and  built  by  the  Allis- 
Chalmers  organization. 

ALLIS-CHALMERS  PRODUCTS 


Elei  trical  Machinery 

Steam  Turbines 
Steam  Engines 
Condensers 
Hydraulic  Turbines 
Pumping  Engines 
Centrifugal  Pumps 
i  '.a-.  Engines 
Oil  Engines 
Mining  Machinery 
Metallurgical  Machinery 
Flour  Mill  Machinery 


Crushing    and    Cement 

chinery 
Saw  Mill  Machinery 
Air  Compressors 
Air  Brakes 

Steam  and  Electric  He 
Farm  Tractors 
Power  Transmission  M, 

ery 
Perforated  Metal 
Timber    Treating    and 

serving   Machinery 


LI  MANUFACTURING       COMPANY  EX 
MILWAUKEE,, WISCONSIN.  U.S.A. 


CTech  Pharmaci] 

Southwest  Corner  33rd  and    State   Streets 


L 


School  Supplies 

Rings  and  Jewelry 

All  Sporting  Goods 

Eastman  Kodaks  and  Films 

Fresh  Bulk  Candy 

Ice  Cream  and  Soda 


DWICHT    P.   Ron  IN  SON    &   COAtPANY 

Engineers  and  Constructors 

125  East  .16'"  Street 
New  York 


LOS   ANGELES" 


MONTREAL 
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Real  Service  Must  Be  Engineered 


Many  of  the  men  whose  names  are  writ  large 
in  engineering  history  are  design  engineers;  men 
like  Westinghouse,  Lamme,  Stanley,  Hodgkin- 
son,  Tesla,  Shallenberger.  Their  inventions 
have  the  quality  of  usefulness,  of  reliability,  of 
product  ability;  which  is  an  involved  way,  per- 
haps, of  saying  that  they  have  the  primary 
requisite  of  all  really  great  inventions: 
Serviceability. 

Engineering  history  abounds  in  instances  of 
near-genius  that  produced  no  product,  and  of 
great  developments  that  never  reached  comple- 
tion; and  most  of  these  instances  are  explained 
by  the  lack,  somewhere  in  the  system,  of  that 
ability  to  give  real  Service. 

Service,  in  a  machine  or  a  system,  or  wherever 
you  find  it,  is  not  there  by  accident  but  because 
it  was  incorporated  by  men  who  understood 
what  was  required  and  knew  how  to  provide  it. 

Much  more  is  required  of  the  designer  than 
facility  in  calculation  and  mastery  of  theory. 
He  must  have  first  hand  and  thorough  familiarity 
with  manufacturing  operations  and  with  com- 
mercial and  operating  conditions.  It  takes  more 
than  mere  ingenuity  and  inventiveness  to  design 
apparatus  that  will  be  really  serviceable  and 
will  "stay  put." 


The  design  engineer,  in  the  Westinghouse 
plan,  is  responsible  for  the  performance  of  the 
finished  product.  He  cannot  possibly  have  the 
proper  understanding  of  operation  unless  he  oper- 
ates and  tests,  unless  he  spends  time  and  thought 
in  investigation  and  study,  not  in  the  laboratory 
or  drawing  room,  but  right  on  the  operating 
job.  Here,  most  of  his  ideas  will  develop;  and 
here  he  will  see  and  prepare  for  all  the  different 
things  which  the  product  will  later  have  io 
encounter.  Then  when  he  comes  to  put  his 
creations  on  paper,  his  calculations  will  be 
necessary  and  helpful  to  check  the  conclusions 
which  he  has  reached,  and  this  right  use  of  them 
requires  training  and  a  high  degree  of  under- 
standing. This  proper  balance  of  the  physical 
and  mathematical  conception  of  things  is  what 
constitutes  engineering  judgement. 

It  should  be  thoroughly  understood  that  the 
primary  function  of  the  design  engineer  is  the 
conception  and  the  production  of  new  or  im- 
proved apparatus,  and  familiarity  with  the 
practical  is  essential  to  the  proper  discharge  of 
this  duty. 

It  is  this  view  of  designing  that  makes  this 
branch  of  Westinghouse  engineering  so  impor- 
tant, so  effective,  and  so  productive  of  real 
developments. 


W )  Westinghouse 


«» 


ACHIEVEMENT  8  OPPORTUNITY 
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KENWOOD  BRIDGE  COMPANY 

FABRICATORS  OF  STRUCTURAL  STEEL 


ENGINEERS  AND  CONTRACTORS  FOR 
COMPLETE    INDUSTRIAL    PLANTS 


1416  First  National  Bank  Building 

Telephone  Randolph  1488 


CHICAGO,  ILL. 


PRODUCTS  AND  SERVICES 

Designers,  engineers  and  builders  of  complete  industrial  plants.  Structural  steel  for  build- 
ings, roofs,  bridges,  tanks,  and  coal  and  ore  handling  structures. 

FACILITIES 

The  shops  of  the  KENWOOD  BRIDGE  COMPANY  are  completely  equipped  with  modern 
facilities  for  fabricating  all  classes  of  structural  steel  work  promptly,  under  supervision  of 
skilled  engineers  and  competent  mechanics.  A  large  tonnage  of  structural  steel  is  carried  in 
stock  in  our  yard,  to  be  used  for  prompt  shipment. 

ESTIMATES 

Estimates  furnished  for  structural  steel  or  complete  industrial  plants. 


MACHINE  SHOP  FOR  THE  WAGNER  ELECTRIC  COMPANY 


Test  the  Materials 

and  then- 


(1)  Blade  cuts  through  i 
with  churning  action.  (2)  Blade 
carries  materials  up,  spilling  down 
again  against  motion  of  drum.  (3) 
Materials  hurled  across  diameter 
of  drum.  (4)  Materials  elevated 
to  drum  top  and  cascaded  down 
to  reversed  discharge  chute  which 
(5)  with  scattering,  spraying  ac- 
tion, showers  materials  back  to 
charging  side  for  repeated  trips 
through  mixing  process. 


-remember  that  it  depends 
on  the  mixer  to  combine 
the  raw  materials,  aggre- 
gate cement  and  water  in- 
to concrete  that  actually 
possesses  the  latent 
strength  of  the  materials. 

That  is  why  Koehring- 
mixed  concrete  is  Domin- 
ant Strength  Concrete^ 
because  the  five  action  re- 
mixing principle  prevents 
separation  of  aggregates 
according  to  size,  coats 
every  particle  of  aggregate 
thoroughly  with  cement, 
and  delivers  uniform  con- 
crete to  the  last  shovelful 
of  every  batch. 

KOEHRING    COMPANY 


MILWAUKEE 


WISCONSIN 
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THE  COLLEGE  OF  ENGINEERING  OFFERS  COURSES  IN 

Mechanical  Engineering 
Electrical  Engineering 
Civil  Engineering 
Chemical  Engineering 
Fire  Protection  Engineering 
Architecture,  and  Industrial  Arts 


These  courses  are  each  four  years  in  length  and 
lead  to  the  degree  of  Bachelor  of  Science 


COMPLETELY  EQUIPPED  SHOPS 
and  LABORATORIES 
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r^LANGLEYS      FIRST 


MODEL      IN    FLIGHT 


"The  way  of  an  Eagle  in  the  air" 


\  ENTURY  after  century 
men  broke  their  necks 
trying  to  fly.  They  had 
not  troubled  to  discover 
what  Solomon  called  "the  way  of 
an  eagle  in  the  air." 

In  1 891  came  Samuel  Pierpont 
Langley,  secretary  of  the  Smith- 
sonian Institution.  He  wanted 
facts.  His  first  step  was  to  whirl 
flat  surfaces  in  the  air,  to  measure 
the  air  pressures  required  to  sus- 
tain these  surfaces  in  motion  and 
to  study  the  swirls  and  currents  of 
the  air  itself.  Finally,  in  1896,  he 
built  a  small  steam-driven  model 
which  flew  three-quarters  of  a 
mile. 

With  a  Congressional  appro- 
priation of  $50,000  Langley  built 
a  large  man-carrying  machine.  Be- 
cause it  was  improperly  launched, 
it  dropped  into  the  Potomac  River. 
Years  later,  Glenn  Curtiss  flew  it 
at  Hammondsport,  New  York. 

Congress  regarded  Langley's 
attempt  not  as  a  scientific  experi- 
ment  but   as    a    sad   fiasco  and 


refused  to  encourage  him  further. 
He  died  a  disappointed  man. 

Langley's  scientific  study  which 
ultimately  gave  us  the  airplane 
seemed  unimportant  in  1896. 
Whole  newspaper  pages  were  given 
up  to  the  sixteen-to-one  ratio  of 
silver  to  gold. 

"Sixteen-to-one"  is  dead  polit- 
ically. Thousands  of  airplanes 
cleave  the  air — airplanes  built 
with  the  knowledge  that  Langley 
acquired. 

In  this  work  the  Laboratories  of 
the  General  Electric  Company 
played  their  part.  They  aided  in 
developing  the  "supercharger," 
whereby  an  engine  may  be  sup- 
plied with  the  air  that  it  needs  for 
combustion  at  altitudes  of  four 
miles  and  more.  Getting  the  facts 
first,  the  Langley  method,  made 
the  achievement  possible. 

What  is  expedient  or  important 
today  may  be  forgotten  tomorrow. 
The  spirit  of  scientific  research 
and  its  achievements  endure. 


Ge  n  e  r  al  IS)  Elecffcr  ic 


(jeneral    Oj 


Company 


Schenectady, N.Y. 
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Flap  Valves 

Pipe 

Pipe  Flanges 

Elbows 


Ladders 
Drive  Gears 
Cutter  Heads 
Teeth 


(J      €) 
MANGANESE  STEEL  DREDGE  PUMPS 

Provide  Service  and  Economy 

Built  in  standard  4  in.,  6  in.,  8  in.,  10  in.,  12  in.,  15  in.  sizes  for 
belted  and  directly  connected  drives. 


^  f  ^^™f^^"^; 


12  in.  AjMSCO  Heavy  Duty  Pump  with  marine  type  thrust  bearing, 
belted,  a  recent  product  of  our  shops,  built  for  Hugger  Brothers 
Gravel  Company,  of  Montgomery.  Alabama. 


AMERICAN  MANGANESE  STEEL 
COMPANY 

General  Offices:    389  E.  14th  St.,  CHICAGO  HEIGHTS,  ILL. 
Plants:     Chicago  Heights,  111.,   Newcastle,  Del.,  Oakland,  Cal. 
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of  the 

Armour  Institute  of  Technology 


A  COMPETITIVE  DESIGN  FOR  A  BUILDING 
FOR  THE  CHICAGO  TRIBUNE 

By 

Professor  Edmund  S.  Campbell 


THE    following    are    extracts    from    the    written 
description  which  was  required  as  part  of  this 
competition.      In    making'    the    design    of    this 
building  the  main  objects  have  been  as  detailed  below. 

To  produce  a  distinctive  silhouette  unlike  that  of 
any  other  building. 

To  produce  a  mass  which  will  so  inspire  the 
beholder  that  he  will  there  see  a  physical  expression 
of  the  world's  greatest  newspaper,  in  that  it  is  a 
single  dominant  form  of  great  force  and  vigor. 

To  produce  a  modem  belfry  of  news  sending  and 
receiving  apparatus  with  a  searchdight  platform  at 
the  top  for  flashing  elections,  scores  and  the  like ; 
also  a  great  bell,  the  largest  in  the  city,  which  will 
toll  or  ring  on  the  most  solemn  or  important  occasions, 
that  is,  the  death  of  a  great  statesman,  a  great  public 
danger,  or  rare  celebrations;  and  by  smaller  bells 
back  of  the  pierced  stone  grilles,  which  will  ring  for 
minor  occasions.  Back  of  the  lower  stone  grilles  will 
be  chimes  to  ring  on  the  hour,  and  enliven  the  holiday, 
and  to  accompany  the  big  bell  with  music  fitting  the 
occasion. 

To  produce  the  maximum  renting  area  for  the 
typical  floor  plan.  This  area  is  8.250  square  feet  and 
9,300  square  feet  above  local  elevators. 

To  arrange  a  very  open  first  floor  plan  with  the 
easiest  access  to  the  elevators,  the  Tribune  counters 
and  the  old  building. 

To  distribute  the  allowable  area  of  3,600  square  feet 
of  the  tower  by  building  out  forms  on  the  corners  and 
recessing  the  centers  so  that  the  tower  will  unite  with 
ihe  main  mass  and  not  appear  to  be  set  upon  it  but 
to  grow  out  of  it.  The  recesses  will  give  most  inter- 
esting play  of  light  and  shadow.  The  area  of  the 
plan  of  the  tower  is  3,550  square  feet. 

To  provide  at  the  base  a  bulletin  board  of  ample 
size  so  that  the  latest  news  can  be  easily  read  by  all 


itb 


ick  letters  on  trans- 
g  space  between  the 
quirk  setting  of  the 
by  hand. 


lo  produce  an  exceptional  lighting  effect  by  means 
if  the  pierced  stone  grilles,  the  light  in  the  large  bell 
•hamber.  the  great  batteries  of  colored  lights  in  the 
iteel  and  glass  top  portions  of  the  tower,  and  the 
■specially  fine  opportunity  provided  for  indirect  light- 


due  to  the  set  backs. 


eai 


To  produce  an  ample  lobby  lighted  througl 
glass  back  of  grilles  and  through  the  translucent  glass 
of  the  bulletin  board.  Seated  statues  of  Lincoln, 
Medill  JlcCormick  and  others  will  be  in  the  four 
inches  of  the  lobby.  The  arched  entrance  can  be 
glazed  in  winter. 

The  openings  of  the  tower  are  all  in  alignment  with 
the  openings  of  the  office  building  so  that  the  portion 
of  the  tower  that  is  not  carried  directly  by  piers  and 
girders  of  the  office  portion  can  be  easily  supported 
by  two  continuous  girders  and  other  minor  girders. 


all 


visitors'  observatory  platform 
400  feet  above  the  sidewalk. 


Because  of  other  duties  it  would  have  been  impos- 
sible to  have  made  the  six  unusual  large-sized  draw- 
ings required  in  this  competition  if  the  competitor 
had  not  been  aided  by  a  group  of  undergraduate  and 
graduate  students,  so  in  a  sense  this  is  really  an 
Architectural  Departmental  Competition.  It  is  with 
great  pleasure  credit  is  given  to  I.  Jerry  Loebl,  '21 ; 
R.  J.  Nedved,  '21;  W.  -I.  McCormack,  '22,  for  their 
extensive  and  able  assistance;  to  H.  .T.  Bieg.  '21:  T. 
RT.  Hofmeester,  Jr..  Class  of  '21.  and  W.  F.  Yerkes. 
'21.  for  effective  aid,  and  to  S.  J.  Brenwasser.  P. 
MeFarland,  E.  Fuhrer,  A.  R.  Hauser  and  W.  L.  Suter 
of  the  Senior  Class  for  their  willing  co-operation  and 
help.  The  Seniors  were  compensated  (against  their 
wishes)  for  their  time  in  order  to  avoid  any  obliga- 
tions of  a  Faculty  member  to  a  student. 
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Alfred  S.  Alschuler.  "99  ^Architect 
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RECENT  WORK  BY  GRADUATES  OF  THE  ARCHITECTURAL  DEPART- 
MENT OF  THE  ARMOUR  INSTITUTE  OF  TECHNOLOGY 


IN  order  nut  To  un- 
duly d  e  lay  the 
publication  of  this 
number  by  the  pres- 
entation of  the  work 
of  some  of  the  grad- 
uates  of  tin-  Architec- 
tural Department,  it 
was  necessary  to  elim- 
inate the  work  of  grad- 
uates nut  in  the  city 
of  Chicago  and  it  has 
also  1 n  found  neces- 
sary to  further  reduce 
the  list  because  of  lim- 
ited space.  In  some 
future  n  u  m  b  e  r  the 
work  of  other  grad- 
u  a  t  e  -  will  be  pre- 
sented. It  is  to  be  noted  this  selection  is  from  some 
of  the  oldest  to  the  youngest  classes. 

The  work  of  Alfred  S.  Alschuler,  '99,  is  repre- 
sented here  by  illustrations  and  his  description-  of 
two  representative  types  of  his  work.  He  i-  also 
well  known  for  another  type  of  which  the  Sinai 
Temple  and  its  ( lommunity  Building  is  a  charming 
example. 

The  planning  of  the  office  building  for  the  London 
Guarantee  and  Accident  Building  on  Michigan  Ave- 
nue and  the  Plaza  raised  many  problems  of  an 
unusual   and  interesting  nature. 

The  shape  of  the  lot  formed  by  two  streets  not  at 
right  angles  and  their  intersection  with  the  Plaza 
Mas  quite  unusual.  In  addition  thereto,  the  fart 
that  a  small  piece  of  property  24  feet  frontage  and 
55  feet  in  depth  on  Michigan  Avenue  could  not  be 
obtained  and  cut  into  the  property  in  what  at  first 
appeared  to  lie  a  rather  awkward  manner,  presented 
an  additional  problem.  Besides  this,  there  was  a 
vacant  space  32  feet  in  width  to  the  west  of  the 
building  upon  which  it  was  planned  at  some  future 
time  to  build  an  addition.  Many  plans  were  tried 
out  and  carefully  studied  and  the  final  solution  of 
the  problem  did  not  begin  to  take  form  until  a  defi- 
nite conclusion  was  reached  that  the  small  lot  which 
cut  into  the  property  was  not  of  sufficient  size  to 
permit  the  economical  erection  of  any  building  more 
than  four  stories  in  height.  It  was  then  determined 
to  make  definite  use  of  this  space  as  a  permanent 
light  court  and  if  the  property  was  acquired  at  a 
later  date,  then  the  lower  five  floors  could  be  added 
to  the  building  and  the  upper  portion  remain  as  a 
light  court.  It  later  developed,  just  as  anticipated. 
that  when  the  owner  of  the  small  piece  found  that 
he  could  not  block  the  improvement,  lie  assumed  a 
more  reasonable  attitude  and  the  piece  was  acquired 
and  made  use  of  just  as  planned. 

The  exterior  design  of  the  building  also  presented 
some  problems.  A  dignified  and  monumental  build- 
ing was  desired  which  should  properly  fit  the  loca- 
tion, one  of  the  most  prominent  in  the  City.  On 
the  Michigan  Avenue  front,  the  problem  was  com- 
plicated by  the  fact  that  the  front  was  cut  into  two 
sections  of  24  feet  and  42  feet  respectively.     Tt  was 


only  after  a  great  deal  of  study  that  a  solution  was 
found  whereby  the  upper  stories  of  the  two  unequal 
sections  were  made  to  balance.  This  was  accom- 
plished by  a  pylon  treatment  of  these  floors,  which 
resulted  from  setting  back  the  adjoining  walls  and 
leaving  the  center  feature-  exactly  alike^  This  also 
resulted  in  setting  back  the  walls  on  the  four  upper 
floors  of  the  Plaza  front ;  the  main  facade  on  the 
Plaza  then  developed  in  a  curved  form  which  added 
a  certain  .amount  of  grace  and  individuality  to  the 
building. 

Tlie  Plaza  front  also  presented  an  unusual  problem, 
as  the  two  sides  of  the  original  angle  were  of  unequal 
length.  This  difficulty  was  finally  overcome  by  set- 
ting back  one  side  of  the  building  six  feet  and  cut- 
ting across  the  -harp  angle  at  the  center,  thus  making 
the  entire  front  symmetrical.  Besides  adding  to  the 
appearance  of  the  building,  this  served  a  further 
practical  purpose  by  permitting  an  increased  width 
of  sidewalk  on  River  Street,  the  improvement  of 
which  was  not  provided  for  at  the  time  the  Plaza 
was  laid  out.  As  originally  planned,  the  sidewalk 
would  have  been  only  six  feet  in  width  at  the  corner. 
Tic-  additional  space  gained  at  the  corner  had  a 
further  value  at  the  lower  street  level  where  by  a 
rearrangement  of  the  column  support  below  the  main 
Plaza,  the  space  gained  will  permit  a  driveway  for 
six  teams  to  pass,  instead  of  four. 

The  fact  that  the  building  occupies  tin-  historical 
site  of  the  original  Fort  Dearborn  ha-  been  recog- 
nized by  the  placing  of  a  large  bronze  tablet  over 
the  main  entrance  door. 

The  -election  of  the  type  or  style  of  Architecture 
as  well  as  the  materials  to  lie  used  on  the  exterior, 
were  given  considerable  study.  The  Go1  ic  type  was 
first  attempted  and  many  studies  made,  but  this  was 
finally  abandoned,  as  it  was  not  considered  entirely 
suited   to  the  surroundings. 

A-  to  materials,  the  conclusion  was  reached  that 
stone  was  more  dignified  and  was  in  every  way  best 
suited  to  a  monumental  building.  This  is  largely 
due  to  the  fact  that  it   p  -----  -        lertain  color  and 
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interesting  texture  and  that  it  could  be  obtained  in 
sufficiently  large  pieces  to  lend  scale  to  the  building. 
This  applies  especially  to  the  columns  in  which  it  is 
necessary  to  preserve  absolutely  true  lines  and  in 
which  large  pieces  are  desirable. 

The  exposed  location  of  the  main  facades  made  it 
undesirable  to  place  tire  escapes  on  any  of  the  three 
main  street  fronts  and  it  therefore  became  necessary 
to  place  an  additional  interior  fire  escape  stairway 
in  the  building  in  such  a  manner  as  not  to  interfere 
with  the  renting  of  large  general  offices  or  the  sub- 
division into  smaller  spaces.  It  was  also  necessary 
to  avoid  interfering  with  certain  special  layouts  on 
the  five  upper  floors  and  to  avoid  cutting  into  the 
main  lobby  on  the  first  floor.  The  final  result  was 
that  this  stairway,  which  normally  would  pursue  a 
straight  and  even  course,  assumed  a  serpentine  form 
and  dodged  in  and  out  among  heavy  beams,  columns 
and  girders  in  a  seemingly  reckless  fashion  before 
landing  the  traveler  near  a  main  exit  on  the  ground 
floor. 

The  wind  bracing  on  the  exceedingly  narrow  wings, 
the  engineering  calculations  due  to  the  irregular 
shape  of  the  property  making  hardly  two  columns 
alike,  the  making  tin-  best  use  of  every  available 
foot  of  space  for  renting  purposes,  all  presented 
problems  requiring  careful  and  unusual  study. 

In  the  course  of  the  development  of  the  plans  for 
tin-  building  there  have  been  many  other  problems 
of  interesting  but  not  of  such  an  unusual  nature  and 
therefore  they  will  not  be  discussed  at  this  time. 

The  Philipsborn  Building  presented  problems  of 
an  entirely  different  type.  This  is  a  building  housing 
a  mail  order  business  exclusively  for  women's  ap- 
parel. The  first  unit  was  to  occupy  about  a  third 
of  a  square  block  located  on  <  'ongress  Street  from 
Paulina  to  Marshfield  Avenue  in  Chicago.  This  was 
to  be  planned  for  the  most  economical  operation  of 
this  first  unit  and  at  the  same  time,  laid  out  in  such 
a  manner  as  to  provide  for  future  expansion. 


C.  Ostergi 


It  is  unnecessary  to 
say  that  whereas  but 
a  few  years  ago  such 
a  building  would  have 
been  designed  first  and 
the  business  then  fitted 
into  it.  today  the  en- 
tire business  operation 
is  first  thoroughly 
studied  before  even 
sketches  of  the  build- 
ing are  made. 

Trips  were  taken  to 
all  the  principal  points 
in  the  United  States 
and  C  a  n  a  d  a  where 
businesses  of  a  similar 
nature  were  in  opera 
tion  and  a  large  amount  of  information  gathered. 
This  was  of  value  not  alone  as  information  of  a  posi- 
tive nature  but  served  as  well  clearly  to  point  out 
what  should  not  be  done. 

After  this  mass  of  information  was  gathered  to- 
gether, it  was  carefully  sifted,  and  only  a  very  few 
facts  of  value  remained.  These  were  again  thorough- 
ly studied  and  some  of  the  ideas  of  the  various  Insti- 
tutions combined  in  an  entirely  new  manner  and 
crystallized.  The  most  valuable  single  item  gathered 
was  that  of  a  simple  conveyor  which  carr-ied  empty 
boxes  to  the  packers  in  a  novel  manner.  This  was 
] licked  tip  by  chance  in  the  basement  of  a  compara- 
tively small  business  and  was  considered  of  far 
greater  value  than  the  expensive  devices  of  the  larger 
institutions.  This  idea  combined  with  the  entire 
assembly  and  shipping  system  which  was  developed 
proved  to  be  in  a  way  the  key  to  the  solution  of  the 
entire  problem. 

It  might  he  mentioned  that  in  a  mail  order  busi- 
ness of  this  character  where  hundreds  of  thousands 
nf  orders  are  handled  weekly,  the  chief  factor  is  to 
provide  for  the  minimum  amount  of  handling  of 
all  articles  of  merchandise.  All  goods  which  come 
into  the  house  must  be  distributed  with  the  smallest 
possible  amount  of  travel,  and  after  distribution,  the 
orders  must  be  picked  separately  and  the  goods  re- 
assembled likewise,  with  the  shortest  possible  amount 
i if  travel  and  the  least  handling. 

The  average  order  from  a  customer  consists  of 
about  four  separate  items  and  the  entire  arrange- 
ment of  stock  on  the  merchandise  floors  must  be 
planned  for  rapid  handling  of  orders.  Conveyor 
systems  and  chute  must  he  so  arranged  that  all  the 
items  on  any  order  can  he  scheduled  to  meet  and  he 
gathered  together  in  a  predetermined  bin  on  the 
assembly  floor  within  a  twenty  minute  period. 

It  is  also  necessary  to  provide  a  system  of  belts, 
tables,  balconies,  conveyors  and  chutes  whereby  the 
articles  can  be  inspected,  packed,  weighed,  stamped 
and  placed  in  mail  bags  without  delay.  This  system 
must  work  so  that  all  goods  flow  like  a  stream  through 
the  house  without  any  interruption,  as  the  blocking 
in-  stoppage  at  any  point  might  become  a  serious 
matter. 

It  was  only  after  all  these  problems  were  satisfac- 
torily worked  out.  that  the  elevators  were  finally 
located  at  the  center  line  of  building  but  removed 
a  distance  of  10  feet  from  the  wall  line.  This  was 
rather  unusual  but  was  done  to  permit  the  toilets 
to  be  located  at  the  windows  in  back  of  the  elevators 
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and  thus  absorb  the 
least  amount  of  day- 
light. 

The  entire  top  floor 
was  provided  w  i  t  h 
sawtooth  skylights  and 
used  for  general  offices 
in  order  to  provide  a 
daylight  floor  for  ex- 
ecutive w  ork.  The 
seventh  floor  is  devoted 
entirely  to  restaurant, 
recreation  and  welfare 
departments  which  are 
quite  well  developed. 
A  n  o  t  h  e  r  advantage 
gained  is  in  the  fact 
that  the  travel  of  the 
goods  is  that  much 
shorter  than  if  the  two  upper  floors  had  been  used 
for  merchandise.  The  third,  fourth,  fifth  and  sixth 
floors  arc  all  merchandise  floors  in  which  the  stock 
is  divided  as  "reserve"  and  " forward"  or  "active" 
stock  where  orders  arc  filled  and  at  stated  intervals 
sent  down  a  spiral  chute  to  be  assembled  on  the 
second  floor. 

The  first  floor  is  arranged  for  a  Receiving  and 
Shipping  Room.  Return  Goods,  Reserve  Stock  and  a 
large  box  factory  where  cardboard  boxes  are  made, 
in  which  a  larger  portion  of  the  goods  are  shipped. 
The  hundreds  of  details  which  had  to  be  considered 
would  take  a  long  time  to  describe  here.  The  build- 
ing, however,  was  fitted  to  the  business,  a  second  unit 
was  added  and  preliminary  studies  are  now  being 
made  for  a  third  unit,  which  will  then  cover  the 
entire  square  block. 

The  Architect  of  commercial  work  of  today  who 
is  called  upon  to  act  as  Efficiency  Engineer  in  the 
development  of  his  plans  rarely  finds  more  interest- 
ing and  varied  problems  than  those  presented  in  the 
construction  of  a  building  for  mail  order  concerns. 


Robert  C.  Ostergren,  'OS,  is  well  known  to  all 
Armour  men  in  addition  to  his  work  as  an  architect 
by  his  five  years  of  very  loyal  sen-ice  as  a  faculty 
member  in  the  Architectural  Department.  Since 
1912  he  has  been  in  practice  with  his  own  office  except 
from  1912-1918  when  he  was  in  partnership  as 
Hall  &  Ostergren,  and  during  the  recent  war  when 
he  was  Captain  in  the  Quartermaster  Corp  and  was 
engaged  in  Hospital  Construction  Work. 

The  example  of  Mr.  Ostergren  \s  work  illustrated 
is  The  Shore  Crest  Apartment  building  located  at 
the  northeast,  corner  of  Wrightwood  and  Pine  Grove 
Avenues,  Chicago.  This  was  built  in  1917  and  was 
one  of  the  first  "Kitchenette"  Apartment  Hotels 
built  in  Chicago.  It  is  a  seven  story  reinforced  con- 
crete building  containing  120  apartments,  ranging 
from  one  to  four  rooms.  The  main  floor  has  all  the 
features  of  a  regular  hotel. 

One  of  the  fine  qualities  of  this  hotel  is  the  beauty 
and  excellent  scale  of  the  detail  which  is  evidenced 
in  all  of  his  work,  from  the  smallest  home  to  his 
largest  commissions.  His  practice  has  been  quite 
varied  from  theatre  buildings  to  a  cemetery  layout. 
Other  important  works  are  Alemite  Die  Casting 
Manufacturing  Company's  Plant,  "Wanner  Apart- 
ment Building,  5442  Hyde  Park  Boulevard.  Bertha 


Firs!    Church   of   Christ,  Scientist  (Lakewood),  Cleveland.   0. 
Charles  D.  Faulkner.  Architect 

Apartment.  Anderson  Cowie  Apartments.  Cemetery. 
Office  buildings  and  entrances. 


From  the  many  fine  pieces  of  architecture  already 
designed  by  Charles  D.  Faukner.  '13,  a  view  of  First 
Church  of  Christ.  Scientist,  Lakewood.  Ohio,  has 
been  chosen  for  illustration  and  the  next  few  para- 
graphs written  by  Mr.  Faukner.  show  his  enthusiasm 
for  his  profession1  as  well  as  the  great  variety  of 
work,  that  may  come  in  an  architect's  practice  even 
in  a  few  years.  Besides  his  practice  .Mr.  Faukner 
has  up  to  this  year  carried  on  teaching  work  in  the 
Art  Institute.  Art  School  Interior  Decorating  Class 
and   Evening  School  classes  in  Architectural  Design. 

After  graduating  from  school,  the  architect  usually 
finds  his  nose  in  close  contact  with  somebody  elses 
drafting  board.  Of -course,  he  may  have  been  lucky 
enough  to  choose  a  father  that  would  realize  the 
great  benefit  which  would  accrue  to  his  business  by 
the  acquisition  of  young  blood.  However,  most  of 
\is  are  not  so  fortunate,  and  our  professional  careers 
must  be  set  in  motion  by  self  starters  or  not  at  all. 

It  is  very  interesting  to  observe  the  actions  of  those 
odd  people  known  as  our  clients  when  we  start  out 
to  demonstrate  our  superhuman  ability.  I  remember 
the  first  residence  that  1  was  called  upon  to  design 
after  hanging  up  my  shingle.  The  owner  of  this 
residence  seemed  quite  surprised  that  I  did  not  think 
to  put  in  any  front  steps.  1  thought  nothing  of  the 
incident  myself,  quite  evidently.  If  I  had  I  would 
have  had  a  much  less  embarrassing  position  to 
"explain." 

But  iu  spite  of  all  that  we  can  do.  and  in  spite  of 
our  own  efforts  to  increase  our  business,  our  practices 
do  seem  to  increase  in  both  quality  and  volume.     Of 
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course,  we  are  always 
up  against  the  neces- 
sity of  convincing  our 
prospects  that  we  each 


II, 


original    and 
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One  recent  project 
which  is  very  interest- 
ing from  a  design 
standpoint  is  that  of 
the  Nippersink  Lodge 
at  Gen  oa  Junction, 
Wisconsin.  There  are 
some  twenty-six  build- 
ings in  all,  situated  in 
a  beautiful  rolling  and 
wooded  lake  portion 
and  all  designed  in 
the     English    Tudor 

roadways   are    winding. 

surroundings  are  eom- 


rchitecture.     The 
and   the   picturesque   natnra 

plimented  by  the  architectural  style  used,  and  the 
fact  that  mi  two  of  the  hnildings  are  alike  in  purpose. 
size  or  design.  The  main  building  is  a  large  club 
house  containing  an  old  English  Great  Hall,  25  feet 
wide.  To  feet  long  and  27  feet.  high,  used  as  a  lounge, 
with  writing  rooms,  men's  smoking  room,  ladies' 
rest  room  and  locker  room,  men's  locker  room,  re- 
fectory, private  game  rooms,  and,  of  course,  a.  large 
porch.  There  is  also  a  separate  dining  hall  building, 
containing  the  main  dining  room  with  its  private 
porches,  and  the  kitchen  and  serviee  portions.     The 


sleeping  portions  are  found  in  cottages  which  range 
from  four  rooms  and  porch  to  one  room  and  porch. 
In  addition,  there  is  a  garage,  power  house,  golf 
shelter,  children's  playhouse,  etc. 

First  Church  of  Christ.  Scientist.  Lakewood 
(Cleveland),  Ohio,  was  a  project  of  very  different 
type.  This  building  of  necessity  had  to  portray  great 
dignity  and  substantiality.  It  is  built  of  stone,  en- 
tirely around  all  sides,  contains  an  auditorium  which 
seats  1,050  people,  together  with  the  usual  appoint- 
ments found  in  large  up-to-date  city  churches. 

The  building  of  churches  naturally  takes  one  to 
widely  divergent  parts  of  the  country.  My  own  ex- 
perience has  ranged  from  Colorado  west  to  Washing- 
ton. D.  G,  east,  in  which  city  I  am  now  doing  the 
most  important  of  my  public  building  work  in  con- 
nection with  Second  Church  of  Christ.  Scientist,  of 
that  city. 

In  Chicago  the  Oakhaven  Old  People's  Home  is 
being  built  after  my  design,  and  will  be  completed 
some  time  this  coming  summer.  The  housing  of  old 
people  is  an  interesting  study  itself,  and  their  inter- 
esting eccentricities,  which  must  be  taken  into  con- 
sideration, would  till  many  humorous  pages. 


Hinsdale  Cult  Club,  Hinsdale 
Tallmadge  &  Watson.  '00.  Architects 


In  presenting  architectural  work  by  Tallmadge  & 
Watson.  '00.  which  follows,  attention  is  called  to 
the  cover  which  represents  the  work  of  three  persons 
connected  with  the  Architectural  Department  of 
Armour  Institute;  that  is  Mr.  Thomas  E.  Tallmadge, 
formerly  faculty  member,  teaching  design  and  now 
for  many  years  special  lecturer  in  History  of  Archi- 
teeture;  Mr.  Emil  Zettler,  special  instructor  in  Archi- 
tectural .Modeling:  and  Mr.  V.  S.  Watson  of  the  Class 
of  1900.  The  Doughboy  is  a  memorial  figure  sculp- 
tured by  Mr.  Zettler,  placed  at  the  corner  of  the 
cloister  of  St.  Luke's  Episcopal  Church,  Evanston. 
Illinois,  which  is  the  joint  architectural  work  of  Tall- 
madge  &  Watson. 

It  is  with  regret  that  the  most  interesting  view 
of  the  Hinsdale  Golf  Club  temporarily  lacks  the 
planting  necessary  at  the  base  of  the  building  for  a 
pleasing  photograph ;  however,  the  originality  that 
has  always  characterized  the  work  of  this  firm,  both 
in  plan  and  elevation,  is  in  evidence  in  the  photo- 
graph chosen.  This  is  not  a  stereotyped  half-timber 
English  archaeology  solution,  but  an  interesting  nse 
of  the  materials  in  a  modern  way  of  the  English 
half-timbered  type.  The  problem  is  best  described 
liy  .Mr.  Watson  in  the  next  paragraphs.  This  firm  is 
undoubtedly  the  best  known  of  church  architects  in 
the  middle  west. 

The  large  number  of  fires  which  have  destroyed 
outlying  Golf  Clubs  in  the  last  few  years  have  pre- 
sented a  new  problem  to  Architects. 

The  problem  is  to  construct  a  building  essentially 
fireproof  without  being  prohibitive  in  cost  and  besides 
satisfying  all  the  requirements  of  practicability  and 
retaining  those  elements  of  the  beautiful  and  the 
picturesque,  usually  associated  with  buildings  of  this 

( )ne  of  the  first,  perhaps  the  very  first  of  these  solu- 
tions of  a  fireproof  golf  club  in  this  locality,  is  to  be 
found  in  the  Hinsdale  Golf  Club,  Hinsdale.  Illinois. 

The  site  of  the  Club  suggested  the  solution  of  a 
rather  difficult  problem  in  that  the  rolling  contour 
of  the  land  allowed  of  grade  approaches  for  the 
various  departments  of  the  building. 
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The  basement  is  buill  <>n  a  line  with  the  lower 
approach  and  contains  the  men's  locker  room,  grille 
and  kitchen,  together  with  the  necessary  service  por- 
tions such  as  toilets,  laundry,  boiler  room,  and  ser- 
vants' dining  rooms. 

The  locker  room.  46  feet  by  86  feet,  being  one 
.story  high,  allows  of  a  terrace  treatment  in  its  roof 
construction.  This  opens  off  of  the  main  lounge 
and  dining  room,  30  feet  by  86  feet,  located  on  the 
main  floor  and  due  to  its  height  above  ground,  affords 
a  beautiful  view  over  the  entire  course.  The  balance 
of  this  floor  is  devoted  to  a  ladies'  parlor  and  the 
ladies'  locker  and  shower  rooms  together  with  the 
main  entrance  and  office. 

The  second  floor  is  utilized  entirely  for  bed  rooms 
and  is  so  divided  that  it  can  be  used  for  both  bachelor 
and  family  suites. 

The  entire  construction  is  strictly  fireproof  includ- 
ing the  roof.  Due  to  the  heavier  loads  in  the  main 
floor,  a  reinforced  concrete  construction  was  used 
which  included  both  girders  and  slabs. 

The  second  floor  is  utilized  entirely  for  bedrooms 
built  of  hollow  tile  and  concrete  supported  on  steel 
beams.  This  construction  was  found  to  be  very  much 
cheaper  and  easier  to  handle  especially  during  the 
winter  months  encountered  at  the  time  this  work 
was   in  progress  of  construction. 

The  roof  was  built  of  '4  inch  plaster  blocks  sup- 
ported by  Tee  irons  and  steel  trusses.  These  blocks 
afforded  perfect  nailing  for  a  heavy  textured  slate 
roof  and  has  proven  very  satisfactory. 

This    crowns    an    exterior   of    simple    lines     which 
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its  with  manv  practical  restrictions  by 
ibution  of  voids  and  solids  and  a  logical 
al  has  been  their  accomplishment, 
iitimate  side  of  the  architect's  practice 
ted  bv  Mr.  Wrighl  in  the  accompanying 

With  Wright  is  associated  Everett  F. 
of  1918  and  li.  T.  Christensen.  Class  of 
f  popular  former  architectural  students. 
irdly  anything  that  appeals  less  to  the 
than  writing  about  himself  or  his  work 
ition  of  a  probably  disinterested  public. 

that    as   it    may,    we    will    assume   that 
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Columbus  Park  Refectory  Building 
Chatten  &  Hammond.   '04.  Architects 


among-  the  countless  readers  of  "The  Armour  Engi- 
neer"' there  might  exist  one  or  two  who  would  be 
interested  in  hearing  the  how  and  the  why  and  pos- 
sibly the  wherefore  of  the  firm  known  as  Monaco  and 
Wright,  Architects.     Starting  with  the  how.  then: 

In  December,  1919.  four  members  of  the  Class  of 
'18  met  in  one  of  the  Art  Institute  classrooms  to 
have  a  look  at  the  old  Ecole  and  to  talk  over  old 
limes.  All  of  us  had  been  in  the  Service,  in  various 
degrees  of  activity,  and  had  not  seen  each  other  for 
some  time.  In  the  course  of  getting  reacquainted, 
someone  suggested  the  possibility  of  a  partnership, 
and  the  idea  seemed  to  take  root  immediately.  There- 
fore, on  January  3.  1920,  we  again  convened,  in 
Jam-is  Hunt's  library,  and  went  through  some  very 
informal  preliminaries,  which  consisted  mainly  in 
nipping  a  coin  to  decide  what  the  name  of  the  firm 
should  be.  The  following  week  we  rented  an  office 
on  the  10th  floor  of  the  Federal  Life  Building  at 
168  North  Michigan  Avenue,  and  went  on  the  war- 
path for  work.  We  probably  will  never  forget  that 
office,  where  our  windows  commanded  a  view  of  Lake 
-Michigan  which  very  often  interfered  with  our  work 
(when  we  had  any).  On  clear  days  we  could  easily 
see  the  dunes  to  the  southeast,  and  sometimes  even 
the  silhouette  of  buildings  on  the  Michigan  side. 

Shortly  after  this,  we  received  quite  a  severe  upset. 
Due  to  the  death  of  Monaco's  father,  his  family  sud- 
denly decided  to  move  to  Los  Angeles,  and  carried 
out  their  decision  with  such  dispatch  that  before  we 
realized  what  was  happening  we  were  minus  a  part- 


ner. To  say  we  missed  him  would  be  putting  it 
mildly.  We  hoped  for  a  time  that  he  could  be  lured 
back,  but  as  time  goes  on  we  become  less  hopeful. 
He  has  opened  an  office  in  the  Bankitaly  Building, 
under  the  firm  name  of  Monaco  and  Bordeaux,  and, 
judging  from  our  correspondence  with  him,  seems  to 
be  succeeding  very  well. 

To  resume  the  "history,"  we  stayed  at  the  above 
address  a  little  over  a  year.  Then,  feeling  the  need 
of  larger  quarters,  we  followed  the  general  movement 
north  to  our  present  location  at  721  North  Michigan 
Avenue.  Here  we  have  ample  space  and  the  best  of 
light,  as  well  as  freedom  from  the  noise  and  dirt  of 
the  loop. 

As  for  our  work,  it  has  been  widely  diversified  in 
nature,  embracing  residences,  apartment  buildings, 
churches,  office  buildings,  warehouses,  garages,  and 
remodelling  work  of  almost  every  type.  The  photo- 
graph shown  herewith  illustrates  the  Associated  Silver 
Company's  office  building  at  4156  Ravenswood  Park 
(to  which  we  recently  added  another  story).  The  last 
mentioned  is  flat-slab-type  reinfoi'ced-concrete,  studied 
more  for  economy  and  efficiency  than  for  architec- 
tural design,  as  the  Associated  Silver  Building  was 
one  in  which  the  main  requisite  was  a  maximum  of 
light  and  a  minimum  of  structural  members. 

On  the  whole,  we  feel  that  we  have  been  very  for- 
tunate in  that  we  were  able  to  weather  the  storm 
of  the  last  three  years,  which  were  certainly  not  what 
they  might  have  been  for  "struggling  young  archi- 
tects." However,  we  are  still  actively  engaged  in 
pursuing  the  profession,  and  live  in  the  hope  that 
some  day  we  will  catch  up  with  it. 


Columbus  Park   Re 
Chatten  &  Hammond 


The  two  illustrations  of  the  Columbus  Park  Refec- 
tory Building  and  Boat  Landing  are  from  the  work 
of  Chatten  &  Hammond,  '04.  Mr.  Hammond  is  at 
present  vice  president  of  the  Chicago  Association  of 
Commerce,  a  former  faculty  member  of  the  Archi- 
tectural Department  and  a  Captain  in  the  Aviation 
Corps  in  the  recent  war. 

The  building  has  recently  been  completed  and  is 
an  imposing  structure  built  of  brick  with  Bowling 
Green  stone  trimmings  and  red  tile  roof.  It  is  located 
at  the  west  end  of  the  Columbus  Park  lagoon,  and 
is  270  feet  long  measured  in  an  east  and  west  direc- 
tion, with  a  pavilion  extending  south  89  feet  from 
the  building.  The  building  is  fireproof  throughout. 
At  the  west  end.  extending  out  into  the  water,  there 
is  a  concrete  boat  landing  100  feet  long  and  20  feet 
wide,  built  on  concrete  piers. 

The  building  is  equipped  with  assembly  rooms, 
kitchen,  and  dining  room,  with  the  necessary  lobbies, 
check  rooms,  toilets,  etc. 

There  are  concrete  terraces  on  the  north  and  south 
sides,  the  north  terrace  overlooking  Jackson  Blvd. 
and  the  south  terrace,  the  lagoon. 

The  lower  floor  of  the  building  is  arranged  for 
boating  in  the  summer,  and  to  accommodate  skaters 
during  the  winter  time,  with  provisions  for  checking 
1.1)1)1)   pairs  of  skates. 


These  short  notes  and  illustrations  of  seven  build- 
ings are  only  an  indication  of  the  great  fund  and 
range  of  knowledge  that  an  architect  must  have  to 
readily  solve  the  problems  presented  to  him.     Or  if 
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he  does  not  he  must  be  sufficiently  organized  to  have 
others  at  his  disposal  to  supply  those  things  to  which 
he  cannot  devote  his  time,  or  even  cannot  do.  It  is 
generally  recognized  that  the  architect  must  be 
trained  on  broad,  general  lines  so  that  to  each  problem 
he  may  apply  his  fundamental  knowledge  and  quickly 
gather  or  have  gathered  for  him  the  detail  knowledge 
peculiar  to  each  problem. 


NOTES  OF  DEPARTMENT 
OF  ARCHITECTURE 

In  the  presentation  of  two  illustrations  of  Students' 
work  the  Department  has  chosen  two  prize  problems. 
Little  publicity  has  ever  been  given  to  the  second 
place,  L.  J.  Cardwell,  '20.  won  in  the  American 
Academy  in  Rome  Competition  in  the  summer  fol- 
lowing his  graduation.  The  final  problem  was  A 
Memorial  Building  to  a  Great  Statesman.  Five  com- 
petitors were  selected  from  an  open  national  pre- 
liminary ten-day  competition.  Mr.  Cardwell  expects 
to  compete  again  this  year  and  we  wish  him  all 
success. 

In  the  last  school  year  a  competition  was  held  in 
the  Junior  and  Sophomore  Classes  for  a  prize  of 
$100.00  given  by  Mrs.  Samuel  W.  Allerton.  for  the 
development  of  ideas  of  a  distinctive  small  town  type 
of  library.  The  usual  type  built  is  something  far  too 
monumental  for  their  location.  This  prize  was  won 
by  Victor  H.  Proetz  of  the  Junior  Class.  J.  R.  Kober- 
ling  of  the  Sophomore  Class  was  a  close  competitor 
and  with  Alice  O.  Smith  of  the  Sophomore  Class 
received  first  mention  from  a  jury  composed  of  Chi- 
cago Architects.  A  number  of  other  distinctive 
designs  were  presented.  One  of  the  main  require- 
ments was  that  the  rooms  and  surroundings  should 
present  a  homelike  rather  than  an  institutional  atmos- 
phere. An  actual  site  was  given  for  a  town  in 
Central  Illinois  and  without  doubt  this  library  will 
lie  built  according  to  the  prize  solution  with  certain 
modifications  suggested  by  the  jury  and  the  donor. 

The  Department  has  recently  received  the  three 
medals  awarded  by  the  Beaux-Arts  Institute  of 
Design,  to  H.  K.  Bieg,  '22,  during  the  past  year  and 
the  two  medals  awarded  to  I.  Jerry  Loebl.  '21.  a  post 
graduate  student  of  the  past  school  year. 

It  is  confident ially  expected  that  the  present  Senior 
Class  will  obtain  several  medals  in  their  second  semes- 
ter. W.  L.  Suter  has  easily  led  the  Senior  Class  the 
first  semester  with  two  first  mentions. 

A  new  bulletin  of  the  Department  will  be  issued 
in  the  second  semester  and  increased  space  will  be 
devoted  to  water  color  and  free  hand.  The  modeling- 
work  under  Mr.  E.  Zettler  will  be  illustrated  for  the 
first  time. 

The  Department  was  admitted  as  a  member  of  the 
Association  of  Intercollegiate  Architectural  Schools 
at  their  June  Convention  in  Chicago.     This  member- 


A   Small   Town   L 


Victor  Proetz 


ship  entitles  graduates  of  the  Department  elected  to 
membership  in  the  American  Institute  of  Architects 
to  admission  without  taking  any  examinations.  The 
Department  lias  had  requests  for  exhibitions  of  stu- 
dents' work  in  design  and  water  colors  from  some 
of  the  schools  who  visited  the  Department  during 
the  meeting  of  the  Associate  Intercollegiate  Archi- 
tectural Schools.  The  Association  has  an  annual 
convention  and  semi-annual  meetings  of  the  executive 
committee  for  the  purpose  of  the  advancement  of 
architectural  education. 

For  the  first  time  in  the  history  of  the  Department, 
a  uniformed  guard  of  The  Art  Institute  has  been 
placed  in  architectural  quarters.  The  south  staircase 
is  closed  to  everyone  and  the  maintaining  of  discipline 
necessary  to  our  quarters  over  the  Art  Institute  gal- 
leries lias  been  ably  accomplished  by  Mr.  Wagner, 
who  is  at  the  same  time  the  friend  of  all  the  students. 
The  Department  runs  much  smoother  in  many  minor 
details  in  which  he  is  able  to  give  valuable  assistance. 

Mr.  II.  K.  Bieg,  '22.  won  second  prize  in  a  recent 
Van  Dort  Sketch  Competition  of  the  Chicago  Archi- 
tectural Club. 


A  Memorial   Building   l.y   L.    T.   Cardwell.   '20 
Placed  Second.  American  Academy  in  Rome  Competition 
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"  PITTSBURGH  PLUS  " 

By 

E.  J.  BtJFFINGTON, 

President  The  Illinois  Steel  Company 


EDITOR'S  NOTE:  There  arc  always  two  sides  to 
every  question,  each  of  which  it  is  necessary  thoroughly 
to  understand  before  an  accurate,  unbiased  opin- 
ion may  be  formed.  The  article  favoring  the  abolition 
of  the  Pittsburgh  basing  plan  having  been  published, 
the  Editors  are  therefore  pleased  to  be  able  to  present 
to  our  readers  the  following  letter  from  Mr.  E.  J. 
Bufnngton,  President  of  the  Illinois  Steel  Co.,  which 
discusses  the  opposite  side  of  the  question: 

Mr.  .John*  V.  Lizars,  Editor-in-Chief, 
The  Armour  Engineer, 
Chicago,  Illinois. 
Dead  Sir: — 

Upon  my  return  from  a  recent  absence  your  letter 
of  November  1st  inst.  is  received,  stating  that  an 
article  for  publication  in  your  paper  on  the  subject 
of  the  "Pittsburgh  Basing  Plan"  has  been  offered  by  the 
Western  Association  of  Rolled  Steel  Consumers,  and 
asking  that  we  submit  an  article  upon  that  subject 
suitable  for  the  purpose  of  informing  your  readers. 

A  clear  understanding  of  the  subject  requires  that 
it  first  be  defined.  It  is  necessary  that  we  should  have 
clearly  in  mind  not  only  what  it  is,  but  also  what  it  is 
not. 

What  is  commonly  called  "Pittsburgh  Basing"  or 
sometimes  "Pittsburgh  Plus"  means  this:  Sometimes 
a  producer  of  steel  at  a  point  distant  from  Pittsburgh 
sells  his  steel  at  various  points  for  a  price  which  is  the 
sum  of  the  price  of  such  steel  at  Pittsburgh  plus  the 
freight  to  those  points.  Stated  more  concretely, 
for  many  years  past  the  prices  of  some  steel  products  in 
Chicago  have  commonly,  although  not  always,  been  the 
sum  of  the  prices  of  such  products  at  Pittsburgh  plus 
the  freight  from  Pittsburgh  to  Chicago.  Such  "Pitts- 
burgh Plus"  prices  are  not  the  result,  as  is  so  many 
times  assumed  or  implied,  of  the  adoption  of  a  "Plan" 
by  any  manufacturer  or  group  of  manufacturers.  No 
one  has  adopted  an  artificial  or  arbitrary  method  of 
fixing  prices.  On  the  contrary,  the  "Pittsburgh 
Plus"  prices  are  the  natural  result  of  the  free  play  of 
economic  forces.  The  "Pittsburgh  Plus"  prices  ai  all 
places  are  the  natural  market  prices  at  those  places. 

"Pittsburgh  Plus"  or  "Pittsburgh  Basing"  has  come 
in  the  common  mind  to  have  reference  to  the  price  of 
steel.  Exactly  similar  price  conditions,  however, 
apply  to  grain,  sugar,  and  a  great  many  other  commod- 
ities. In  discussing  "Pittsburgh  Plus"  or  "Pittsburgh 
Basing"  we  are  discussing  merely  one  specific  illustra- 
tion of  the  effect  of  many  producers  on  the  one  side 
attempting  to  sell  their  products  and  many  purchasers 
on  the  other  side  attempting  to  buy  those  products, 
all  under  varying  market  conditions. 

Since  the  beginning  of  the  manufacture  of  steel  in 
the  United  States,  the  Pittsburgh,  Pennsylvania,  district 
has  been,  and  continues  at  the  present  time  to  be, 
the  largest  steel  producing  district  in  the  country.  If 
one  desired  to  purchase  steel  for  use  in  Chicago  when 


no  steel  was  produced  in  Chicago,  the  cost  to  such  pur- 
chaser was  then  the  price  of  steel  in  Pittsburgh  plus  the 
freight  to  Chicago.  In  other  words,  the  price  was  a 
Pittsburgh  plus  price.  When  Chicago  began  to  pro- 
duce steel,  but  in  quantities  insufficient  to  supply  the 
demand  in  Chicago,  then  the  purchasers  in  Chicago 
were  still  compelled  to  get  part  of  their  steel  in  Pitts- 
burgh. When  they  bought  steel  in  Pittsburgh,  the 
cost  to  them  at  Chicago  was  the  Pittsburgh  price  plus 
the  freight  to  Chicago.  In  other  words,  the  price  was 
Pittsburgh  plus.  Under  these  conditions,  if  a  purchaser 
of  steel  in  Chicago  offered  to  buy  from  a  manufacturer 
in  Chicago,  when,  as  stated,  the  manufacturers  in 
Chicago  were  able  to  produce  and  furnish  only  a  part 
of  the  demand  in  Chicago,  what  would  the  price 
naturally  be?  Take  into  consideration  practical  trade 
conditions,  what  would  the  price  be?  Why,  if  part  of 
the  purchasers  of  steel  were  obliged  to  go  to  Pittsburgh 
for  their  steel  and  pay  the  Pittsburgh  price  and  then  pay 
the  freight  from  Pittsburgh  to  Chicago,  that  established 
the  market  price  in  ( 'hicago.  The  Chicago  producer 
could  readily  get  a  price  which  was  the  same  as  the 
cost  to  the  purchaser  who  obtained  his  steel  in  Pitts- 
burgh, that  is  to  say,  the  Pittsburgh  price  plus  the 
freight  from  Pittsburgh  to  Chicago. 

As  stated  above,  the  Pittsburgh  district  is  the 
largest  steel  producing  district  in  the  country.  No 
other  district  in  the  United  States  produces  a  sufficient 
amount  of  steel  to  supply  the  adjacent  country  under 
normal  trade  conditions.  Therefore,  under  normal 
trade  conditions,  all  districts  in  the  United  States  are 
generally  dependent  upon  the  Pittsburgh  district  for 
some  part  of  the  steel  which  they  require.  Naturally 
then,  not  as  the  result  of  any  artificial  plan,  but  as  the 
result  of  the  free  play  of  the  laws  (.if  supply  and  demand, 
the  prices  in  these  districts  come  to  be  the  prices  which 
equal  the  sum  of  the  Pittsburgh  prices  plus  the  freight 

Of  course,  if  the  time  ever  comes  when  the  Chicago 
district  produces  a  surplus  of  steel  so  that  the  entire 
demands  of  this  district  are  supplied  by  steel  produced 
in  Chicago  and  the  surplus  presses  out  towards  Pitts- 
burgh, or  in  other  directions,  the  prices  of  steel  at 
('hicago  cannot  be  Pittsburgh  plus  prices.  Under 
those  circumstances.  Chicago  will  establish  its  own 
prices. 

An  illustration  of  this  may  be  found  in  the  actual 
experience  of  the  trade  recently.  A  year  or  so  ago 
the  demand  for  steel  fell  off  to  such  an  extent  that  the 
producing  capacity  of  the  Chicago  district  exceeded 
the  demands  of  that  district.  Quickly  the  prices  in 
Chicago  fell  below  the  prices  in  Pittsburgh  plus  the 
freight . 

In  substance,  the  prices  of  steel  in  the  regard  we  are 
considering,  are  no  different  than  the  prices  of  grain. 
Chicago  is  the  greatest  grain  market  of  this  country. 
There  is  always  a  market  price  for  grain  in  ( 'hicago. 
Vast  quantities  of  grain  come  into  Chicago  from  the 
fields  where  produced,  and  are  then  distributed  from 
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FIRE  PROTECTION  ENGINEERING 


By 

C.  M.  Cartwkioht 
Managing  Editor,  The  National  Underwriter 


FIRE  insurance  companies  are  particularly  in- 
terested in  watching  the  careers  of  the  young 
men  who  during  the  last  few  years  have  entered 
their  business,  having  been  prepared  especially  by  vo- 
cational education  for  it.  Armour  Institute  of  Tech- 
nology has  the  only  Fire  Protection  Engineering 
course  in  the  country.  The  young  men  who  pursue 
that  course  and  have  the  field  work  in  connection  with 
it,  possess  an  intellectual  and  practical  equipment  that 
is  most  valuable  when  they  enter  the  fire  insurance 
field. 

It  may  be  interesting  to  know  just  what  the  fire 
insurance  companies  had  in  mind  when  they  established 
scholarships  at  Armour  Tech  in  order  to  encourage 
capable  and  aspiring  students  to  pursue  this  line  of 
study.  Up  to  the  time  Armour  Tech  arranged  for  the 
Fire  Protection  Engineering  course,  there  was  no  partic- 
ular course  in  any  college  that  led  up  to  technical  work 
in  fire  insurance.  Students  who  took  mechanical  and 
electrical  engineering,  it  is  true,  had  many  advantages 
over  those  who  followed  other  courses.  The  work  in 
freshman  and  sophomore  years  in  technical  schools 
forms  the  ballast,  so  to  speak,  on  which  the  track  is 
laid  during  the  last  two  years  of  college  life. 

The  insurance  companies  felt  that  during  junior  and 
senior  years  there  should  be  some  definite  line  of  work 
that  leads  directly  to  fire  insurance  activities.  The 
insurance  company  officials  in  studying  the  records 
of  men  who  had  entered  their  business  found  that  those 
who  possessed  a  technical  education  were  able  to  take  a 
far  more  comprehensive  view  of  fire  insurance  work, 
and  could  get  farther  and  arrive  at  their  destination 
much  more  quickly  than  those  who  did  not  have  this 
advantage.  The  big  majority  of  men  who  were  not 
technically  trained  were  able  to  go  to  a  certain  point,  and 
there  they  stopped.  As  fire  insurance  has  become  very 
complicated  in  its  structure  there  are  greater  responsi- 
bilities; and  as  the  public  realizes  its  importance  as  the 
basis  of  credit,  fire  insurance  company  officials  appre- 
ciate that  a  body  of  well  trained  men  should  be  brought 
into  the  business,  who  by  nature  and  training  would  be 
able  to  carry  on  the  work  even  more  successfully  and 
efficiently  than  it  has  been  done  in  the  past. 

The  young  men  who  are  being  graduated  from 
Armour  Institute  and  who  have  pursued  the  Fire 
Protection  Engineering  course  will  be  the  men  who  will 
take  high  rank  in  the  fire  insurance  business  in  the 
future.  Unless  this  technical  training  is  secured  early 
in  the  career  of  a  fire  insurance  man  he  never  gets  it. 
There  is  a  big  advantage  to  anyone  entering  this  big 
business  to  know  something  of  the  technical  side.  The 
president  of  an  insurance  company  would  make  a  far 
more  satisfactory  president  if  he  were  able  to  apply  the 
rating  schedule  intelligently.  He  would  make  a  better 
president  if  he  were  acquainted  with  fire  protection 
engineering.  The  technical  training  gives  a  young 
man  an  insight  into  the  mechanics  of  the  business,  so  to 
speak,  which  furnish  him  the  kit  of  tools  that  he  will 
use  every  day. 

I  have  been  noting  with  interest  the  demands  that 
are  being  made  by  insurance  companies  on  those  whom 


they  are  selecting  for  higher  positions.  In  many 
instances  the  question  is  asked  whether  they  are  ac- 
quainted with  the  rating  schedule  and  can  apply  it 
intelligently.  Their  technical  training  is  carefully 
analyzed.  The  big  demand  in  fire  insurance  today  is 
for  men  who  appreciate  the  demands  of  the  big  premium 
payers  and  are  able  to  meet  them.  When  a  man  is 
competent  to  make  an  intelligent  study  of  a  fire  in- 
surance risk  and  advise  the  policy  holder  what  he  can 
do  to  improve  his  property  in  order  to  reduce  the  fire 
hazard  and  thereby  secure  a  lower  insurance  rate  his 
services  are  in  demand.  Local  insurance  agencies 
throughout  the  country  are  putting  in  what  is  termed 
"service  engineers."  These  men  devote  their  time  to 
studying  fire  insurance  risks  so  that  proper  advice  can 
be  given  and  thus  a  big  service  rendered. 

The  fire  protection  engineering  course  to  me  is  one 
of  the  most  interesting  with  which  I  am  acquainted, 
because  it  carries  out  an  educational  plan  that  it  seems 
to  me  is  highly  desirable.  In  the  first  place  it  is  necessary 
to  have  a  broad  and  enduring  educational  foundation. 
This  is  secured  through  the  study  of  those  subjects 
that  develop  one's  mind  and  show  a  young  engineer 
the  rich  fields  that  are  his  to  traverse.  While  this 
study  or  research  work  is  going  on  it  is  certainly  a 
tremendous  advantage  to  a  young  man  to  see  how  at 
least  some  of  the  theories  he  is  encountering  can  he  put 
into  actual  application.  In  the  fire  protection  engineer- 
ing course,  especially  in  connection  with  the  scholar- 
ship students,  ample  opportunity  is  given  for  laboratory 
and  field  work.  In  many  cases  these  young  men  are 
attached  to  the  insurance  rating  bureaus  during  their 
summer  vacations  and  thus  they  come  in  contacl  with 
the  actualities  of  the  business.  It  is  an  exceedingly 
broad  and  useful  training.  The  time  spent  in  the 
Underwriters'  Laboratories  at  Chicago  also  enables 
these  students  to  participate  actively  in  the  real  work 
that  is  being  done  by  the  insurance  companies  along 
fire  prevention  lines.  There  is  no  other  institution  like 
the  Underwriters'  Laboratories  in  the  world.  It  is  the 
testing  place  for  all  fire  protection  devices  and  materials. 
The  insurance  companies  rely  absolutely  on  its  findings. 

When  a  young  man  has  graduated  from  Armour 
Tech  and  has  faithfully  applied  himself  in  the  fire 
protection  engineering  course,  his  services  are  im- 
mediately in  demand.  I  know  of  insurance  companies 
that  will  take  a  fire  protection  engineering  graduate 
of  Armour  "sight  unseen,"  because  they  realize  that  if 
this  graduate  works,  has  even  moderate  ability,  and  is 
willing  to  obey  orders,  he  will  develop  into  someone 
worth  while.  The  fire  protection  engineering  graduate 
has  a  position  created  for  himself  immediately.  There 
is  a  growing  demand  for  these  technically  trained  men. 
The  fire  insurance  business  needs  them  badly.  The 
insurance  companies  are  awaking  to  the  fact  that  the 
public  must  be  served  more  efficiently  and  intelligently 
than  it  has  been  in  the  past. 

The  fire  insurance  business  is  growing  steadily  and 
rapidly.  The  problems  before  n  are  becoming  more 
intricate.  Its  relationship  with  the  public  is  intimate 
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EDITORIALS 

'•THE  ARMOUR  ALUMNUS" 

THE  whole  hearted  enthusiasm  and  effort  -which 
are  being  put  forward  by  the  officers  of  the 
Alumni  Association  to  make  that  organization 
bigger,  stronger  and  better,  evokes  our  sincerest  ad- 
miration and  respect.  The  new  Armour  Alumnus 
is  especially  worthy  of  comment.  It  is  bright,  inter- 
esting, and  snappy,  and  although  still  in  its  infancy 
and  concerned  principally  with  the  business  of  organ- 
ization, it  is  increasing  in  size  and  circulation  by  leaps 
and  bounds.  It  becomes  increasingly  apparent  each 
issue  that  The  Armour  Alumnus  is  bound  to  take 
an  immensely  important  part  in  Alumni  affairs. 


PITTSBURGH  BASING 

The  article  on  Pittsburgh  Basing,  which  was  pub- 
lished in  the  last  issue  of  The  Armour  Engineer, 
has  been  the  cause  of  much  favorable  comment,  par- 
ticularly on  the  part  of  the  alumni.  The  Engineer 
has  been  repeatedly  congratulated  for  its  selection  of 
such  a  timely  and  important  topic.  On  account  of 
this  display  of  interest,  a  word  of  explanation  is  thought 
advisable. 

It  has  not  been  the  aim  of  The  Armour  Engi- 
neer to  in  any  way  encroach  upon  the  field  of  the 
official  journals  of  the  iron  and  steel  industry,  in  which 
appear  upon  this  subject  an  extremely  large  number 
of  detailed  discussions,  records  of  proceedings  of 
investigating  committees,  and  so  forth.  Naturally, 
each  such  article  presents  the  subject  in  the  light  most 


favorable  to  the  interests  toward  which  the  journal  in 
which  the  article  is  published  has  a  tendency  to  lean. 

It  has  therefore  been  the  purpose  of  The  Armour 
Engineer  to  obtain  from  the  local  people  most  con- 
cerned a  thorough,  yet  brief  and  concise  discussion  of 
the  significant  points  involved,  in  order  that  without 
wading  through  volumes  of  material,  our  readers  might 
become  thoroughly  informed  upon  both  sides  of  this 
important  question. 

Many  thanks  are  due  both  Mr.  Buffington  of  the 
Illinois  Steel  Co.  and  Mr.  Emerich  of  the  Western 
Association  for  their  kindness  and  co-operation. 


"TACKLING  TECH" 


A  most  excellent  book,  and  one  which  every  stu- 
dent should  read,  has  just  been  added  to  the  library. 
It  is  "Tackling  Tech,"  by  L.  W.  Conant,  consisting 
of  valuable  suggestions  and  advice  for  undergraduates 
of  technical  schools  and  colleges,  on  a  variety  of  sub- 
jects pertaining  to  "Tech"  life. 

"Tackling  Tech"  is  comprehensive,  systematic, 
and  interesting,  and,  moreover,  thoroughly  practical 
from  cover  to  cover — a  rather  exceptional  character- 
istic for  a  work  relating  to  problems  of  personal  conduct. 
Armour  Tech  students  will  be  particularly  interested 
in  recognizing  in  this  book  a  valuable  counterpart  to  the 
suggestions  and  ideas  relating  to  student  life  contained 
in  Doctor  Monin's  incomparable  lectures  and  talks. 


PARTICIPATION 

It  is  frequently  a  perplexing  problem  to  the  college 
man  as  to  just  what  proportion  of  his  time  and  energy 
he  is  justified  in  devoting  to  influences  other  than  those 
of  the  class  room.  Most  men  in  college  are  willing  to 
concede  the  fact  that  their  job  in  life  at  that  particular 
time  is  to  make  good  in  school.  But  on  the  other  hand 
any  healthy  young  fellow  has  a  mental  picture  of  the 
"book  worm"  with  his  sallow  face  and  thick  glasses,  and 
such  a  picture  is  a  hard  push  along  the  easy  and  in- 
viting path  of  pleasure. 

Granting,  then,  that  good  hard  application  to  studies 
is  of  prime  importance,  it  would  be  regrettable  were  all 
college  men  to  look  no  further  than  their  text-books. 
After  all,  being  just  "livable";  being  able  to  get  along 
with  one's  fellow-man  is,  in  the  long  run,  a  good  start 
in  the  race  of  life. 

And  perhaps  at  no  other  period  in  a  man's  life  does  he 
have  such  an  opportunity  to  develop  this  trait  as 
while  he  is  in  college.  One  of  the  most  broadening  in- 
fluences in  school  life  is  the  participation  in  school 
affairs:  glee  clubs  ami  orchestras  for  those  who  have  a 
taste  for  music;  the  gym  and  athletic  field  for  those 
adapted  to  athletics;  business  jobs  in  connection  with 
school  organizations  for  those  who  have  ability  in  that 
direction;  and  a  host  of  other  activities  present  them- 
selves in  inviting  array. 

It  has  been  often  stated  that  "you  can  lead  a  horse  to 
water,  but  you  can't  make  him  drink."  It  doesn't 
matter  whether  we  have  been  led  here  or  not;  let's 
enter  into  the  activities  of  school  life  without  being 
made  to,  that  we  may  reap  the  reward  that  is  sure  to 
follow  the  fellow  who  has  learned  to  co-operate  and  to 
be  just  "livable." 


"When  an  archer  misses  the  center  of  the  target, 
he  looks  within  himself  for  the  cause." — Confucius. 
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a  fine  art,  and  one  about  which  we  engineers  with  but 
few  exceptions  know  too  little.  It  should  be  of  interest, 
therefore,  to  the  great  majority  of  Armour  Alumni  to 
hear  something  about  the  doings  of  some  of  our  grad- 
uates in  architecture  after  they  go  out  from  the  In- 
stitute. 

The  young  engineer  when  he  finishes  his  college 
course  can  find  in  our  own  country  and  very  likely  in 
our  own  city  almost  any  branch  or  phase  of  engineering 
in  which  he  may  be  interested.  Furthermore  he  will 
find  it  in  a  high  state  of  development,  for  American 
engineers  are  the  equals  of  any  in  the  world  in  this 
relatively  young  profession.  But  architecture  is  one 
of  the  oldest  of  the  fine  arts  which  older  civilizations 
have  practiced  for  centuries.  In  Europe  it  has  been 
brought  to  a  state  of  development  unapproached  as 
yet  in  our  own  country.  Hence  the  young  graduate 
in  architecture  finds  it  of  great  value  to  continue  his 
studies  abroad  where  he  may  gain  inspiration  from  the 
world's  masterpieces  of  architecture. 

Norman  J.  Schlossman,  '21,  has  been  traveling  in 
Europe  for  some  time.  In  a  recent  letter  to  Professor 
Campbell  of  the  Architectural  Dept.,  he  writes  in 
part  as  follows: 

"These  are  the  last  few  weeks  of  my  stay  in  France, 
and  it  will  be  with  genuine  regret  that  I  leave  even  to 
go  to  the  alluring  spots  of  Italy,  for  I  feel  that  my  stay 
here  has  been  most  instructive  and  time  well  spent. 
Chartres  alone,  so  I  felt  when  I  first  beheld  the  interior, 
was  enough  to  justify  my  entire  trip.  The  towers, 
the  portals,  the  porches  were  all  magnificent,  but  the 
stained  glass  represented  something  to  me  which  I 
never  before  knew  existed.  When  I  ascended  the 
towers  the  sacristan  honored  me  (at  least  I  thought  so) 
by  allowing  me  to  help  him  ring  the  big  bell,  one  of 
those  foot-pedal  affairs.  Perhaps  that  accounts  in 
part  for  my  feeling  such  an  interest  in  the  place. 

"In  traveling  through  the  chateaux  country  I  fol- 
lowed to  the  letter  the  itinerary  which  you  gave  me, 
and  I  am  sure  that  without  it  I  would  have  been 
at  a  loss  where  to  go.  Of  course  Baedeker  has  also 
been  a  great  help,  but  I  believe  that  "Campbell's  Guide 
for  Traveling  Architects"  is  far  superior.  In  visiting 
the  chateaux  in  the  vicinity  of  Blois,  Beauregard, 
Cheverny,  and  Chambord,  we  rented  bicycles  and  used 
them  to  good  advantage,  for  the  railroad  service  to 
those  places  was  outrageous. 


"Chenanceaux  is  another  monument  towards  which 
I  feel  more  than  a  passing  interest,  not  only  because  of 
the  problem  that  Nedved*  did  back  in  school,  but  also 
because  I  was  introduced  to  the  owner,  Gaston  Menier 
of  chocolate  fame.  He  was  very  kind  to  us  indeed,  and 
gave  me  permission  to  sketch  inside,  a  favor  which  I 
was  grateful  to  accept. 

"Mont  St.  Mihiel,  needless  to  say,  thrilled  me  im- 
mensely and  I  stretched  my  allotted  time  there  into 
three  days.  The  abbey  is  undergoing  a  very  thorough 
restoration  and  I  believe  it  is  being  done  in  a  very 
intelligent  manner  with  the  idea  of  preserving  so  far  as 
possible  the  old  spirit.  I  had  read  somewhere  that  the 
Mont  had  been  spoiled  on  the  shore  side  by  the  modern 
houses  and  hotels  which  encircled  it,  but  fortunately 
it  did  not  impress  me  so.  I  found  the  mass  and  sil- 
houette of  the  whole  from  almost  any  angle  positively 
charming. 

"Upon  my  return  to  Paris — I  had  been  there  for  a 
month  before — I  met  Georgef,  who  as  you  probably 
know  is  in  the  preparatory  atelier  of  Labro  and  Lemas- 
quiei'i.  and  who  says  he  is  going  to  write  and  tell  you  all 
about  it.  I  managed  to  see  both  the  Autumn'  Salon 
and  the  first  exhibition  of  ( 'lass  A  work  at  the  Ecole, 
but  was  rather  disappointed  with  both. 

"The  towns  in  this  region  have  been  positively 
blown  to  pieces,  especially  Soissons  and  Rheims.  Some 
of  the  freakish  modern-looking  stuff  that  is  arising 
among  the  ruins  is  enough  to  give  one's  artistic  sense  a 
shock.  The  work  of  restoring  the  cathedral  seems  to 
be  progressing  along  definite  lines,  but  over  here  things 
are  done  so  slowly  that  it  will  be  a  long  time  before  this 
place  begins  to  look  like  a  city  again.  One  would 
never  think  it  four  years  since  the  end  of  the  war. 

"We  shall  stop  about  one  week  in  Switzerland  and 
then  on  to  the  last  lap  of  our  journey.  It  appears  at 
present  that  it  will  be  onlv  with  the  greatest  difficultv 
that  we  can  sail  home  from  Naples  and  enjoy  stop-over 
privileges  at  ( Gibraltar  but  the  plan  is  such  an  admirable 
one  that  I  shall  not  abandon  it  until  the  last,  and  shall 
plan  everything  accordingly. 

"I  have  attempted  to  make  a  water  color  of  Notre 
Dame  from  the  same  angle  as  yours. and  after  looking 
over  the  results  I  solemnly  advise  you  to  raise  your 
price." 


.  T.  class  of  1921 


George  D.  Connor  of  the  class  of  1921  has  been 
abroad  for  some  time  for  study  and  travel.  He  writes 
from  Paris,  where  he  has  just  arrived  after  an  eight 
weeks'  trip  through  England.    He  went  first  to  London, 
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COLLEGE  ISIOTES 


ONE  of  the  most  interesting  and  instructive  talks 
which  it  has  been  the  privilege  of  the  Senior 
Class  in  Business  Law  to  hear  this  year,  was 
delivered  by  Mr.  Lester  Armour  a  few  days  prior  to  the 
holiday  vacation.  Mr.  Armour  told  of  the  rise  and 
growth  of  the  packing  industry,  now  a  truly  scientific 
enterprise,  every  phase  of  which  requires  the  direction 
and  oversight  of  technically  trained  men,  from  a 
slaughter  house. 

Mr.  Armour's  obviously  enthusiastic  interest  in,  and 
thorough  understanding  of  the  packing  industry  pre- 
dominated in  his  discussion  and  furnished  an  excellent 
example  of  the  attitude  toward  his  life  work  that  an 
engineer  must  attain  in  order  to  reach  the  pinnacle  of 
success. 


Professor  H.  A.  McCc 
of  the  American  Institute 
in  Richmond,  Ya.,  the  wei 


ded  the  meeting 
Engineers,  held 


The  address  of  Mr.  Earl  H.  Reynolds,  President  of 
the  Peoples  Trust  and  Savings  Bank  of  Chicago,  before 
the  Business  Law  Class  on  the  subject  of  banking, 
preceded  Mr.  Armour's  talk  by  about  a  week.  Mr. 
Reynolds  detailed  briefly  and  interestingly  the  various 
phases  of  the  banking  system  in  one  all-too-short  hour. 
Such  discussions  as  that  of  Mr.  Reynolds  not  only 
add  variety  and  interest  to  the  "daily  grind,"  but 
form  an  excellent  basis  for  future  reading  and  study 
upon   the  subject. 


President  H.  M.  Raymond  attended  the  meeting 
of  the  College  Presidents  of  the  State  of  Illinois,  held 
at  the  University  of  Illinois  on  December  9th.  Thirty 
of  the  executives  of  the  major  institutions  through- 
out the  State  were  present.  The  subject  under  dis- 
cussion was  "The  Criterions  of  a  Standard  College." 


Practical  Mechanics  and  Strength  of  Materials," 
by  Professor  C.  W.  Leigh,  has  just  come  from  the 
press  of  the  McGraw-Hill  Co.  It  is  the  culmination  of 
years  of  experience  and  observation,  to  say  nothing  of 
the  four  or  five  years  required  for  its  actual  prepara- 
tion. This  excellent  work  is  designed  principally  to 
meet  the  needs  of  the  practical  man.  and  is  written  in 
such  a  manner  as  to  require  a  minimum  of  mathe- 
matical training  for  its  understanding. 

("When  does  summation  X.  Y.  Z.  and  moments 
equal   zero?") 


Professor  T.  A.  Doubt  attended  the  meeting  of  the 
American  Association  for  the  Advancement  of  Science, 
held  in  Boston,  Mass.,  December  26-30. 


The  Scarab  announces  the  offering  of  an  annual 
prize  for  the  best  sketchbook  presented  at  the  end  of  the 
Junior  year  by  any  regularly  enrolled  student  in  the 
Architectural  Department.  The  prize,  which  shall 
(•(insist  of  a  book  bearing  upon  an  architectural  subject, 
shall  be  chosen  each  year  by  the  Fraternity  in  conjunc- 
tion with  the  head  of  the  Department. 


On  the  evening  of  December  23rd  the  scholarship 
students  of  the  F.  P.  E.  Department  attended  a  ban- 
quet given  by  the  Fire  Insurance  Scholarship  Com- 
mittee at  the  Union  League  Club.  It  is  unanimously 
agreed  that  this  event  was  a  monumental  success. 


A  course  of  lectures  on  the  subject  of  approved 
methods  of  illumination,  to  be  given  under  the  joint 
auspices  of  the  Armour  Institute  of  Technology  and  the 
Illuminating  Engineering  Society,  is  announced.  These 
lectures  will  be  given  at  the  rooms  of  the  Western 
Society  of  Engineers  on  January  22-25  inclusive. 

Two  similar  series  of  lectures  have  been  successfully 
given  some  years  ago,  the  first  under  the  auspices  of  the 
Society  of  Illuminating  Engineers  and  the  University 
of  Pennsylvania,  and  the  second  under  the  auspices 
of  the  Society  and  Johns  Hopkins.  However,  both 
series  were  given  mainly  for  the  interest  of  the  engineers. 
The  forthcoming  lectures  introduce  an  innovation  in 
that  they  are  to  be  made  principally  of  architectural 
interest.  Doctor  Raymond's  address  will  open  the 
meeting.  Professor  Freeman ,  and  several  Armour  Tech 
Alumni  will  present  papers. 


As  we  go  to  press  the  report  comes  that  the  W.  S.  E. 
smoker,  held  on  the  evening  of  January  12th  was  a 
great  success.  ( )ne  of  the  features  of  the  evening,  how- 
ever, occurred  after  most  of  the  guests  had  departed, 
when  K  Y  W's  midnight  concert,  with  the  Delta  Tau 
Delta  Syncopators  and  other  U.  of  C.  Entertainers  be- 
gan to  come  in.  One  of  the  group  present  called  the 
Edison  building,  and  everyone  was  gleefully  surprised 
when  the  Magnavox  announced,  "A  telephone  call  has 
just  been  received,  stating  that  the  concert  is  being- 
listened  to  at  a  smoker  of  the  Armour  Institute  branch 
of  the  Western  Society  of  Engineers,  held  at  the  Scroll 
and  Triangle  Fraternity  house.  The  program  is  com- 
ing in  fine,  and  they  are  enjoying  it  immensely." 


On  Jan.  11th  the  first  meeting  of  the  Honor  A  Society 
was  held  for  the  primary  reason  of  electing  the  officers 
for  this  year.  Mr.  Gilbertson,  who  was  last  year's 
president,  graduated  last  spring,  so  O'Brien  opened  the 
meeting.  The  officers  elected  were: 
President  Leo  Walsh 

Vice-President    Chester  Andrzelczyk. 
Secretary  William  O'Briex 

Treasurer  William  Desmond 

At  present  there  are  nine  members  and  several  men 
from  the  baseball  team  who  are  eligible.     Beside  the 
above  named,  the  membership  includes: 
E.  E.  McLaren 

D.  E.   RUTISHAUSER 

E.  A.  Johnson- 

G.    X.   Sllll'MAI   HER 

0.  M.  Spaid 
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ARMOUR  TECH  ATHLETIC  ASSOCIATION 

THE  A.  I.  T.  A.  A.  has  been  quite  active  the  past 
semester.  Besides  handling  a  few  assemblies,  a 
Song  and  Cheer  Contest  was  conducted.  The 
Armory  at  35th  Street  and  Giles  Avenue  was  secured. 
A  football  inquiry  has  been  made.  Letters  seeking 
information  were  sent  to  forty  of  the  leading  schools 
of  the  country,  twenty  of  which  were  of  the  same  type 
of  school  as  Armour.  A  complete  report  will  probably 
be  made  by  the  first  of  February.  A  similar  letter  re- 
garding debating  and  dramatics  has  been  sent  out. 
Plans  for  a  banquet  to  be  held  at  the  close  of  the  year 
are  being  made.  The  advisability  of  having  an  athletic 
dance  is  being  seriously  considered. 


AMERICAN  INSTITUTE  OF 
ENGINEERS 


TECTRIOAL 


GLEE  CLUB 


During  the  latter  part  of  last  year  Armour  Tech 
received  an  invitation  to  join  a  group  of  the  univer- 
sities and  more  prominent  colleges  of  the  Middle 
West,  whose  object  was  to  create  a  greater  interesl 
in  the  musical  activities  of  the  various  institutions. 

This  gathering  has  developed  into  a  temporary 
organization,  the  Intercollegiate  Glee  Club  Asso- 
ciation, which  has  scheduled  a  Competitive  Concert 
to  be  held  at  Orchestra  Hall  on  February  9,  in  which 
twelve  universities  and  colleges  will  take  part : 

Universitv  of  Chicago.    Armour  Inst,  of  Technologv, 


University  of  Iowa. 
University  of  Illinois. 
Northwestern  Univ. 
Purdue  University. 
Univ.  of  Wisconsin. 


Beloit  College, 
Grinnell  College, 
James  Millikin  Univ< 
Lake  Forest  College, 
Wabash  College. 


If  this  first  concert  proves  a  success,  the  organiza- 
tion will  be  made  a  permanent  one.  and  will  conduct 
contests  similar  to  those  held  among  the  schools  of  the 
East. 


WESTERN  SOCIETY  OF  ENGINEERS 
The  program  of  the  Armour  Institute  Branch  of  the 
Western  Society  of  Engineers  for  the  past  semester  has 
been  of  great  interest  because  of  the  nature  of  the  talks 
and  the  calibre  of  the  men  secured  to  give  them. 
Beside  the  bi-weekly  meetings,  a  banquet  was  arranged 
for  January  12th.  Among  the  entertainers  on  the  pro- 
gram were  Mr.  Charles  Hitchcock.  Mr.  Glennie. 
Mr.  DeBra  and  Master  Francis  Goetz. 

At  the  first  meeting  of  the  year  Professor  Phillips 
welcomed  the  new  members  and  indicated  the  poliey 
that  a  civil  society  should  follow.  Business  for  the 
semester  was  also  discussed. 

The  second  meeting  was  held  on  October  5th,  and 
Mr.  William  Bethke  gave  a  forceful  talk  on  "The 
Power  of  an  Idea."  As  former  President  of  the  Execu- 
tive Club  and  organizer  of  the  Legislative  Reference 
Bureau  of  Colorado,  Mr.  Bethke  was  able  to  give  his 
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During  the  past  semester  the  A.  I.  E.  PI  has  had 
many  successful  meetings,  which  have  been  attended 
by  the  members  of  other  departments  as  well  as  those 
of  the  Electrical  Department.  Meetings  are  held  at 
11:30  A.M.  on  the  first  and  third  Thursday  of  each 
month,  in  the  Electricity  Lecture  Room. 

A  few  of  the  topics  which  have  been  discussed  by 
various  members  of  the  organization  are:  "The  (  Sty's 
Lighting  System,"  "Electric  Muffle  Furnaces."  "Sub- 
stations of  the  C.  M.  &  St.  P.  Ry.,"  "The  Practical 
Side  of  Engineering,"  etc.  Besides  these,  there  have 
been  outside  speakers  on  the  following  subjects: 
"Electric  Welding."  by  Mr.  Kenaud,  of  the  Lincoln 
Electric  Co.:  "Trackless  Train  System  of  Industrial 
Haulage,"  by  Mr.  Klein  of  the  Mercury  Manufactur- 
ing Co.,  and  other  interesting  topics. 

The  A.  I.  E.  E.  smoker  was  held  at  the  Institute  on 
November  Kith.  In  the  past  year  this  has  been  an 
annual  affair,  but  due  to  its  success  this  year,  it  has  been 
decided  to  make  it  semi-annual.  The  first  speaker  at 
the  smoker  was  Mr.  D.  S.  Chase.  '20,  of  S.  W.  Straus 
it  Co.,  who  -poke  on  the  subject  of  "The  Engineer  in 
the  Bond  Business."  Mr.  <  !hase  has  found  that  there 
is  a  growing  demand  for  engineers  in  this  line  of  work. 
Other  interesting  talks  were:  "Economic  Waste,"  by 
Professor  Freeman,  and  "Being  Prepared  for  the 
Emergency,"  by  Professor  Moreton. 

Considerable  spirit  has  been  shown  in  making  the 
membership  of  the  Junior  and  Senior  Electricals  one 
hundred  percent.  We  also  appreciate  the  loyal  sup- 
port that  has  been  given  by  the  members  of  the  other 
classes,  and  look  forward  to  the  coining  semester  as  an 
opportunity  to  do  even  more  than  in  the  past. 

H.   M.  Piety,  Secretary. 


CHEMICAL  ENGINEERING  SOCIETY 

The  program  of  activities  of  the  A.  Ch.  E.  S.  for 
this  year  follows  the  successful  lead  of  previous  years 
in  having  addresses  from  well  known  men  of  the  in- 
dustries as  well  as  from  our  dear  teachers.  Last 
semester  we  enjoyed  talks  from:  H.  C.  Dormitzer  of 
Wilson  A:  Co.,  who  showed  us  the  need  of  chemically 
trained  men  in  the  packing  business;  Professor  Car- 
penter, who  outlined  a  method  of  extracting  radium 
from  its  ores:  and  from  Professor  Schommer,  who  in 
his  usual  Stirling  manner  told  us  of  the  necessity  of 
service  to  the  community. 

For  the  coming  semester  we  have  an  equally 
attractive  line-up  and  we  are  looking  forward  to  it 
with  pleasure.  Our  meetings  are  bi-monthly  and  all 
are  invited  to  attend  the  talks. 

The  A.  Ch.  E.  S.  has  petitioned  the  A.  I.  Ch.  E.  and, 
under  the  direction  of  Professor  H.  C.  MeCormack, 
expects  to  become  a  student  branch  of  this  society  in 
the  near  future. 
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ARMOUR  TECH  Y.  M.  C.  A. 
At  a  meeting  of  the  Armour  Tech  Y.  M.  C.  A.  on 

December  14th,  the  following  officers  were  elected: 

O.    H.    Marling President 

E.    G.    Wegner Vice-President 

W.  B.  Douglas Recording  Secretary 

A  Faculty  Advisory  Board  consisting  of  President 

Raymond,     Mr.     Allison,     and    Professors    Scherger, 

Wilcox,  Perry,  Tibbals,  Phalen,  and  Amsbary  was  also 

named. 

A  definite  membership  drive  is  now  under  way, 

and  a  successful  program  for  the  coming  year  is  assured. 


ARMOUR  TECH  RADIO  ASSOCIATION 

W.  E.  Schweitzer President 

F.  J.  Marco Vice-President 

E.  R.  Sanborn Secretary 

C.  E.  Tweedle Treasurer 

The  Armour  Tech  Radio  Association  is  unusually 
active  this  year.  The  greatly  increased  popularity  of 
radio  brought  new  impetus  to  the  progress  of  the  Asso- 
ciation and  resulted  in  a  large  increase  in  membership. 
The  organization  is  open  to  students  of  all  courses,  to 
anyone  interested  in  radio  communication  and  its 
possibilities. 

We  now  have  at  our  disposal  a  250  watt  tube, 
about  which  we  have  built  a  set.  A  bank  of  storage 
batteries  provides  a  convenient  source  of  filament 
current.  We  also  have  a  motor-generator  set  capable 
of  supplying  direct  current  for  plate  potential  at  volt- 
ages up  to  2,000  volts. 

The  circuit  in  use  is  the  well  known  Hartley 
circuit. 

Some  preliminary  difficulty  has  been  experienced 
in  securing  the  proper  amount  of  radiation  for  a  tube 
of  the  rating  used.  However  an  investigation  is  now 
in  progress  to  determine  the  exact  nature  of  this 
trouble,  in  order  that  it  may  be  corrected  and  the 
range  of  the  set  increased. 

We  expect  in  the  near  future  to  have  our  operating 
schedule  established  and  will  be  able  to  report  further 
progress  and  extension  of  plans.  Our  friends  may 
listen  for  us  "on  the  air." 

E.  R.  Sanborn,   Secretary. 
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talk  from  the  viewpoint  of  an  executive  and  an  edu- 
cator. Mr.  Bethke  first  spoke  on  the  various  powers 
of  ideas,  and  then  explained  how  ideas  can  be  made 
powerful.  He  emphasized  the  importance  of  the  execu- 
tive in  carrying  out  the  power  of  an  idea  and  in  develop- 
ing to  a  greater  degree  the  power  of  an  idea. 

On  October  19th,  Mr.  Hugo  Diemer  addressed  the 
society  on  the  subject:  "Opportunities  for  Engineers 
in  Production." 

On  November  2nd,  the  Society  listened  to  an  in- 
spirational address  by  Dr.  Dignan,  who  took  for  his 
subject  "The  Tenth  Man." 

On  November  16th,  Mr.  F.  L.  Ham  presented 
"The  Future  of  Engineering." 

On  December  7th,  Prof.  J.  C.  Penn  presented  a  very 
interesting  illustrated  talk  on  "The  Drainage  of 
Holland." 

H.  W.  Mtjnday,  President. 


THE  GUN  AND  BLADE  CLUB 

The  Gun  and  Blade  Club  wishes  to  announce  that  it 
is  entering  its  second  season  of  existence  at  Armour 
and  that  a  successful  year  is  looked  forward  to  by  all 
the  members.  This  club,  composed  of  Federal  Board 
men,  is  a  chapter  of  a  larger  organization  and  is  asso- 
ciated with  like  clubs  in  many  schools  and  colleges 
throughout  the  Middle-west.  In  our  program  for  the 
coming  semester  are  a  number  of  smokers  and  like 
"bach"  affairs. 


ARMOUR  ARCHITECTURAL  SOCIETY 

The  annual  banquet  and  initiation  ceremonies  of  the 
Armour  Architectural  Society,  held  on  December  14, 
1922,  in  the  club  room  of  the  Art  Institute,  marked  the 
addition  of  about  thirty  Freshmen  architects  into  the 
society  roll. 

The  speaker  of  the  evening  was  Mr.  Root,  whose 
talk  on  landscape  gardening  brought  home  to  the 
architectural  students  the  importance  of  this  art  in 
relation  to  what  is  too  often  the  architect's  only  con- 
sideration— the  dwelling.  The  use  and  placing  of 
terraces,  trees,  shrubbery,  flowers,  and  lawns — the 
tools  of  the  landscape  architect — were  explained  in  a 
manner  that  made  the  talk  one  of  value  as  well  as 
entertainment. 

The  parting  shot  was  given  by  "Ted"  Hofmeester, 
who,  being  safely  graduated,  came  back  to  tell  us  what 
he  thought  of  architecture.  His  remarks  on  modern 
architecture  brought  forth  loud  applause  from  the 
"modernists"  amid  the  dropping  of  a  few  polite  bomb- 
shells into  the  ranks  of  the  "traditionalists."  Although 
Ted  departed  immediately  thereafter,  the  battle  is 
still  raging. 


AMERICAN  SOCIETY  OF  MECHANICAL 
ENGINEERS 

The  year  1921-1922  proved  to  be  a  most  successful 
one  for  the  Armour  Tech  branch  of  the  American  So- 
ciety of  Mechanical  Engineers.  For  this  reason,  we, 
the  present  members  of  the  society,  have  chosen  to 
adopt  practically  the  same  plan  that  has  apparently 
benefited  those  men  who  are  now  graduated,  and  are 
out  in  the  industrial  or  commercial  world. 

Meetings  are  held  semi-monthly,  on  the  first  and 
third  Thursday  of  each  month.  After  the  business  of 
the  meeting  has  been  disposed  of,  talks  are  given  by  the 
members,  upon  any  topic  of  engineering  interest.  The 
value  of  this  training  comes  in  accustoming  our  mem- 
bers to  talking  before  an  audience,  and  also  in  increas- 
ing their  general  information  on  engineering  matters. 

The  meeting  for  the  election  of  officers  for  the 
year  1922-1923  was  held  May  25th,  1922,  and  the 
following  men  named: 

John  Y.  Lizars President 

Geo.  B.  Stantial Vice-President 

V.  A.  Gracunas Treasurer 

L.  A.  Kaye Secretary 

By  having  the  election  at  this  date  we  had  the  co- 
operation of  the  Senior  class  in  organizing,  and  were  in 
a  position  to  start  the  new  school  year  with  a  regular 
meeting. 

Our  first  meeting  was  held  September  21st.  Pro- 
fessor Gebhardt  favored  us  with  a  short  address,  out- 
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TAU  BETA  PI 

TAU  Beta  Pi  announces  the  pledging  of  the  follow- 
ing men  to  the  Beta  Chapter  of  Illinois.  Eli- 
gibility requires  that  the  numerical  standings  of 
the  candidates  must  be  within  the  first  quarter  of  the 
class. 


E.  H.  Christensen 
Ora  L.  Cox 
Geo.  D.  Crane 
Elmer  A.  Johnson 


Harold  G.  Love 
J.  F.  Lucas 
R.  0.  Matson 
Chas.  A.  Misura 


SCARAB 


Happy  New  Year! 

1922  has  been  good  to  us,  and  there  is  every  indica- 
tion of  1923  surpassing  the  benevolence  of  its  prede- 


Numerous  "Get  together"  meetings  with  entertain- 
ing informal  talks  by  the  brothers  on  subjects  pertain- 
ing to  art  have  been  and  will  continue  to  be  some  of  the 
Chapter's  chief  sources  of  entertainment. 

The  Chapter  is  planning  to  offer  a  small  prize  in 
some  line  of  architectural  endeavor  at  the  Institute  in 
the  near  future.  We  are  also  concerned  at  present  with 
the  preparations  for  the  coming  National  Convention 
which  is  to  be  held  in  Chicago. 

BETA  PHI 

October  proved  to  be  a  red  letter  month  for  Beta 
Phi.  Several  events  of  interest  occurred  between  the 
housewarming  on  October  4th,  and  the  annual  New 
Year's  banquet  and  dance  on  the  night  of  December 
30th. 

In  general,  November  and  December  were  devoted 
to  calculus,  physics  and  other  more  or  less  essential 
indoor  sports. 

SIGMA  ALPHA  MU 

The  Old  Year  was  properly  ushered  out  and  the  New 
Year  welcomed  by  a  full  program  for  Sigma  Alpha  Mu. 

The  Annual  National  Convention  of  the  fraternity, 
held  in  Chicago  this  year,  kept  the  members  of  this 
chapter  busy.  It  may  be  added  that  our  duties  as 
hosts  were  not  neglected. 


TAU  DELTA  PHI 

The  Pyramid  Club,  which  was  recognized  by  the 
Executive  Council  on  April  18,  1922,  as  a  local  organi- 
zation, has  been  absorbed  by  the  Tau  Delta  Phi  Fra- 
ternity, permission  for  the  change  having  been  ac- 
corded on  September  26th. 

Tau  Delta  Phi,  which  was  founded  in  1910  at  the 
City  College  of  New  York,  comprises  twelve  chapters 
located  at  various  colleges  throughout  the  country. 
Chapter  delegates  have  recently  returned  from  New 
York,  where  the  1922  National  Convention  was  held, 

CoiltillUvil  OH  jimji:    'ill 


SIGMA  KAPPA  DELTA 

During  the  holidays  Seaberg  and  Vaaler,  the  in- 
separables, Jeff  Oorydon,  J.  H.  Watt,  and  Bob  Van 
Valzah  dropped  in  to  reminisce  and  wish  us  a.  pros- 
perous new  year.  A  few  days  later,  January  4th, 
we  had  the  pleasure  of  entertaining  Capt.  Logan, 
Enright  and  Mahl,  of  the  Notre  Dame  team,  after  the 
Tech-Notre  Dame  game. 

A  few  dances,  smokers,  stag  theater  parties,  etc., 
have  kept  the  house  busy  and  the  boys  in  good  spirits 
so  far  during  the  school  year.  The  1923  social  program 
starts  with  a  big  house  dance  January  26th. 

SCROLL  AND  TRIANGLE 

The  Scroll  and  Triangle  Fraternity  is  glad  to  state 
that  they  are  fully  settled  in  their  new  home  at  3305 
South  Michigan  Avenue.  The  Fraternity  took  over 
this  house,  which  was  formerly  Dr.  Murphy's  residence, 
last  September.  Due  to  the  unsettled  condition  of  the 
Fraternity's  quarters,  the  social  activity  during  the 
"rushing  season"  was  limited  to  two  smokers.  A 
"Dads'  Night"  was  held  on  the  10th  of  December  and 
"Open  House"  was  observed  the  night  of  the  Frosh 
Frolic.  A  dinner  dance  was  held  New  Year's  Eve. 
Now  that  the  fraternity  has  become  adjusted  to  their 
new  quarters,  a  more  complete  social  program  will  lie 
maintained. 


RHO  DELTA  RHO 

Six  men  have  been  pledged  to  Rho  Delta  Rho  this 
fall,  but  not  all  of  our  time  has  been  spent  in  "rush- 
ing" (See  note  following,  by  the  Editor).  Several 
smokers  given  throughout  the  fall  months  led  up  to  a 
house  party  on  New  Year's  Eve. 

At  the  present  writing  we  have  settled  down  to  the 
more  serious  aspects  of  life,  with  the  mid-winter  exams 
looming  ever  closer. 

Editor's  Note:  The  Rho  Delta  Rho  scholastic  average, 
which  was  omitted  from  the  general  list  published  in  our  last 
issue,  is  good  enough  to  be  given  the  necessary  amount  of 
space  to  be  included  herewith.  The  average  of  S8.0  percent 
was  not  exceeded  by  many  of  the  fraternities.  Congratulations 
are  in  order. 


THETA  XI 

About  the  last  of  October  it  always  seems  that  most 
people  have  an  abundance  or  even  a  noticeable  excess 
of  pep — so  in  accordance  with  the  ancient  and  agreeable 
custom  of  merry-making,  the  Annual  Hallowe'en 
Dance  held  sway  at  the  T.  X.  mansion  on  "Bull  Mich." 
There  was  something  happening  every  minute — and 
believe  us,  the  happenings  will  not  lie  forgotten  for 
many  a  day.  Thirty-eight  men  were  accompanied  by 
fair  damsels — you  can  figure  out  the  attendance   on 

On  November  1st,  twelve  men  pledged  to  Theta  Xi 
— L.  Dean  Alber,  ('has.  W.  Barger,  Henry  M.  Harris, 
Continued  on  page  So 
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THE  FOOTBALL  QUESTION 

By 
John  J.  Schommer,  Director  of  Athletics 

SEEMINGLY  there  has  been  considerable  excite- 
ment created  about  football  if  one  believes 
what  is  read  in  certain  newspapers.  In  fact 
conditions  are  depicted  so  bad  that  future  athletic 
intercollegiate  competition  is  in  jeopardy  at  some  of  the 

This  agitation  has  taken  place  about  the  same 
season  year  after  year  and  is  usually  started  by  baseball 
writers  of  celebrity.  The  season  between  the  close  of 
baseball  and  its  opening  in  the  spring  is  a  difficult  one 
for  editors  to  find  work  to  keep  their  high  priced  base- 
ball writers  busy.  So  they  are  turned  loose  on  inter- 
collegiate athletics  from  about  the  last  of  October  to  the 
time  when  it  is  necessary  to  start  on  the  spring  baseball 
training  trips. 

"Bad  news  travels  quickly,"  and  so  if  some  pro- 
fessional charges  against  star  athletes  can  be  uncovered, 
or  some  radical  professor's  views  aired  or  high  price 
coach  talk  may  be  hurled  at  some  low  salaried  pro- 
fessor, who  then  "spouts  up,"  the  fire  is  on  just  as  surely 
as  if  the  reporter  sets  fire  to  some  buildings.  The 
conflagration  is  started  and  he  sits  back  to  write  up  the 
news.  In  other  words  he  makes  sport  news  to  supply 
the  lack  of  sport  news. 

Eliminating  the  very  few  colleges  in  the  country 
that  openly  hire  athletes  to  build  teams  that  tour  the 
country  for  advertising  purposes,  there  is  very  little, 
wrong  with  modern  football.  The  big  fault  is,  that 
not  enough  students  can  be  induced  to  participate  in 
this  red  blooded  sport. 

Few  will  dare  go  on  record  and  say  that  Western 
presidents,  coaches  and  faculties  of  colleges  go  out  and 
buy  players.  Alumni  of  some  institutions  are  said  to 
have  raised  money  to  defray  athletes'  expenses  while 
in  college.  This  may  be  so.  However,  this  may  be 
prevented.  A  good  competitive  sport  should  not  be 
thrown  out  of  college  life  any  more  than  chemistry  or 
mathematics  should  be  thrown  out  because  some 
student  or  students  cheated  in  examinations.  Pro- 
fessors have  committed  burglary,  bigamy,  suicide,  and 
every  crime  on  the  calendar.  The  so-called  intellectuals, 
with  all  their  training  and  mature  years,  go  wrong 
occasionally.  Whv  throw  out  the  particular  courses 
they  taught? 

One  of  the  so-called  evils  of  college  athletics  is  the 
high  priced  coach,  if  the  low  salaried  disgruntled  pro- 
fessor is  listened  to.  Why  is  high  salary  an  evil?  The 
successful  coach  is  bid  for  as  is  the  successful  professor. 
When  the  successful  professor  has  made  good  and 
aided  his  science  he  gets  publicity;  when  he  gets  pub- 
Continued  on  page  55 


SWIMMING 


It  has  required  a  long  time  to  discover  that  we  have 
fish  at  Armour  Tech,  but  we  do  have  them  for  certain. 

At  the  first  call  for  swimmers  about  thirty  men 
responded.  Professor  Schommer  gave  a  few  general 
instructions  and  adjourned  the  meeting  until  the  tryout 
at  Bartlett  Natatorium  the  following  Monday.  At  the 
tryout  the  famous  Midway  Coach  gave  each  man  his 
personal  attention.  Few  of  our  men  have  the  ad- 
vantage of  previous  coaching,  so  require  a  large  amount 
of  instruction,  for,  as  Coach  White  says,  "If  you  have 
perfect  form  in  swimming,  vou  cannot  help  but  be 
fast." 

Practice  sessions  are  held  on  Monday  and  Thursday 
evenings  from  5:30  to  6:30,  and  on  Friday  afternoons. 
So  far,  no  team  has  been  picked,  but  all  the  candidates 
are  working  hard.  Several  of  our  men  have  been 
swimming  for  some  of  the  well  known  local  clubs, 
and  have  shown  up  exceptionally  well.  With  these 
as  a  nucleus,  the  prospects  are  that  we  will  have  as 
strong  an  aggregation  as  could  be  asked  for,  when  the 
final  selection  of  a  representative  team  arrives. 


FALL  GOLF  TOURNAMENT 

Next  to  the  tennis  tournament  held  this  fall,  the 
golf  tournament  had  the  largest  number  of  entries 
and  was  relatively  as  interesting.  Because  of  the  bad 
weather  in  the  early  part  of  the  season  many  of  the 
matches  were  played  under  considerable  handicap  and 
the  final  matches  were  delayed  several  weeks.  Those 
in  the  semi-final  were  Frink,  Dunlap,  Bates  and 
Joseph.  Dunlap  and  Joseph  played  off  the  final, 
Dunlap  winning  all  the  honors. 

Indoor  golf  practice  may  be  resorted  to  and  a  good 
team  should  be  put  in  the  field  next  Spring. 

WRESTLING  STARTED 

Progress  toward  the  building  up  of  a  wrest  ing 
team  for  Armour  is  now  being  made  quite  rapidly. 
Under  the  direction  of  Coach  Smith,  several  workouts 
have  already  been  held  and  from  now  on  the  training 
grind  for  prospective  candidates  promises  to  be  in 
earnest. 

So  far  several  good  men  have  showed  up,  but  there  is 
still  opportunity  for  good  men  in  several  weights.  The 
heavyweight  class  has  two  able  men  in  H.  Hedges  and 
Ivanauskas.  Light  heavy,  ranging  from  158  lbs.  to 
175  lbs.,  has  no  representative  as  yet.  Several  good 
men  in  the  lower  weights  are  working  out.  but  more 
representatives  for  welter,  middle,  and  light  heavy 
are  wanted. 

Coach  Smith  desires  to  whip  the  team  into  shape  as 
soon  as  possible  and  is  confident  that  meets  with  other 
institutions  will  be  held  in  the  near  future. 
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(Continued  from  page  54) 
licity  the  job  hunts  for  him  and  one  university  after 
another  attempts  to  buy  his  reputation.  When  jobs 
hunt  the  man  he  is  bid  for.  This  raises  his  salary  accord- 
ingly to  the  ability  of  the  professor  to  sell  himself. 
Also  the  professor's  ability  as  teacher  when  not  a 
researcher  is  often  difficult  to  ascertain.  His  job  is 
more  secure  than  the  coach's.  Therefore,  a  higher 
salary  is  justified  for  the  coach.  It  may  be  added 
here  that  the  modern  trend  is  to  make  faculty  members 
of  coaches  at  lower  salaries  but  with  the  added  feature 
of  security  of  job. 

Football  is  said  to  take  so  much  of  one's  time  that 
little  is  left  to  study.  If  rightly  conducted  two  hours 
a  day  is  sufficient.  That  is  not  more  than  any  professor 
in  college  expects  on  the  major  subjects.  The  only 
difference  is  that  if  the  student  doesn't  "get  the  stuff" 
from  the  professor,  the  student  is  "flunked," and  if  the 
student  doesn't  get  football  the  coach  is  "flunked." 

Publicity  is  given  to  the  fact  that  football  is  highly 
commercialized.  What  is  meant  by  this?  I  don't 
know.  But  I  do  know  that  students  and  faculty 
members  may  see  games  at  moderate  cost  at  most 
universities  by  buying  season  tickets. 

The  public  is  made  to  pay,  and  the  public  is  willing 
to  pay.  I  venture  to  say  that  if  the  gates  were  thrown 
open  and  everybody  invited  at  no  cost  and  that  no 
write-ups  were  given  the  games,  very  few  people  would 
attend.  Is  this  desired?  The  game  and  the  training 
for  it  is  not  less  desired  merely  because  thousands  are 
excited  and  not  hundreds. 

Others  say  the  season  is  too  long.  Three  or  four 
games  are  enough  to  play.  But  these  advocates  say 
nothing  about  rowing.  This  sport  is  practiced  nearly 
nine  months  with  very  expensive  equipment.  Basketball 
season  is  six  months.  Baseball  season  is  started  in 
January  and  goes  to  the  middle  of  June.  Track 
season  starts  with  the  first  week  and  ends  in  the  middle 
of  June.  Why  then  attack  football  only?  I  notice 
quite  often  that  men  are  dropped  from  athletics  when 
falling  below  in  studies.  I  never  heard  of  a  young 
man  failing  in  studies  being  brought  before  "the 
carpet"  and  told  he  must  quit  his  eight-hour-a-day  job 
when  working  his  way  through  college.  But  it  happens 
quite  often  that  an  athlete  is  told  to  drop  athletics  or 
get  out  of  college. 

Athletics  rightly  administered  is  beyond  a  question 
invaluable  in  an  undergraduate's  life.  It  teaches  too 
many  valuable  qualities  not  obtained  in  class  work  to 
be  thrown  lightly  aside:  manliness,  unselfishness, 
teamwork,  sportsmanship,  fight  and  the  love  of  a  clean 
body.  What  is  meant  by  rightly  administering  ath- 
letics? Everybody  made  to  compete  in  some  branch 
of  games.  See  to  it  that  students  maintain  an  average 
grade  scholastically;  don't  hire  professionals;  ami  play 
the  game  for  the  game's  sake,  keeping  in  the  back- 
ground that  the  only  thing  desired  is  the  championship. 


BASKET  BALL 

THE  basket  ball  schedule  for  this  year  was  pre- 
ceded by  several  practice  games  with  small 
institutions  about  the  city.  On  Dec.  loth 
the  first  schedule  game  was  played  with  Marquette 
University  of  Milwaukee.  Despite  the  fact  that  the 
Junior  Dance  was  on  the  same  night,  there  was  quite  a 
large  crowd  of  rooters  out  to  see  the  game.  The 
first  half  was  fast  and  many  times  Armour  rushed  the 


ball  down  the  floor  but  was  unable  to  locate  the  basket. 
In  the  second  half  the  Marquette  guards  usually  got 
the  ball  at  the  jump  and  by  a  clever  passing  game 
were  able  to  gain   quite  a   lead. 


Continued  from  page  52 
lining  the  object  of  the  society,  which  is  to  enable  men 
to  talk  before  an  audience,  to  use  good  English,  and 
to  overcome  self-consciousness.  His  talk  was  greatly 
appreciated  and  it  contained  excellent  advice  for  all. 
With  the  first  half  of  the  year  started  in  such  a 
manner,  it  seems  very  probable  that  this  will  he  one  of 
the  brightest  and  best  years  the  society  has  ever  ex- 
perienced. 

L.  A.  Kaye,   Secretarii. 


Chicago  to  points  of  consumption.  The  great  mass  of 
wheat  is  produced  west  of  ( !hicagO  ami  consumed  east  of 
Chicago.  The  price  paid  by  grain  dealers  at  the  various 
points  west  of  Chicago  where  wheat  is  produced,  is 
day  by  day  the  Chicago  price  less  the  freight  from  the 
point  of  purchase  to  Chicago.  The  price  of  wheat 
cast  of  Chicago  is  the  Chicago  price  plus  the  freight 
from  Chicago  to  the  given  point.  In  neither  case  does 
the  cost  of  producing  the  wheat  west  of  Chicago  or  the 
cost  of  producing  the  wheat  east  of  Chicago  fix  the  price. 
The  market  price  at  Chicago  fixes  the  price  in  both 
localities. 

The  price  of  sugar  furnishes  another  illustration  of 
the  subject.  The  United  States  does  not  produce 
sufficient  sugar  to  supply  its  needs.  In  consequence, 
large  quantities  of  sugar  are  bought  in  Cuba.  The 
prices  for  sugar  which  rule  in  different  parts  of  the 
United  States  bear  a  direct  relation  to  the  prices  of 
sugar  at  seaboard  points,  such  as  New  York  City, 
Baltimore  and  Galveston. 

It  may  be  laid  down  as  a  general  rule  that  the 
district  in  which  the  greatest  quantity  of  the  products 
named  or  other  products  similarly  affected  by  market 
conditions  are  produced  or  marketed, establishes  the 
market  prices  for  such  products  and  becomes  a  basing 
point  for  the  prices  of  such  products  in  other  districts. 

It  appears  that  the  Western  Association  of  Rolled 
Steel  Consumers  is  exploiting  a  desire  and  purpose 
to  provide,  preferably  by  government  regulation,  prices 
for  steel  products  which  they  purchase  upon  some  basis 
more  favorable  to  them  than  the  prices  which  prevail 
under  normal  market  conditions.  As  far  as  we  know, 
the  Western  Association  of  Rolled  Steel  Consumers  is 
not  advocating  a  like  government  regulation  of  the 
prices  at  which  its  members  sell  their  respective  finished 
products. 

It  is  hoped  that  the  above  statements  will  supply  the 
information  which  the  readers  of  your  paper  desire. 
Yours  truly. 

E.    J.    BUFFIXGTON, 

President. 


Continued  from  page  5,; 
Duane    L.    Heller,    Martin    C.    Hussander,    ('has.    D. 
Johnson,  Philip  F.  Kingsley,  H.  Walter  Regensburger, 
Murray  Russell,  Robert  C.  Sisson.  Truman  St.  Clair, 
and  George  E.  Woodfield. 

Robert  A.  Smith,  Jr.,  James  P.  Dunlap.  Lionel  ('. 
Senescall,  and  Duane  L.  Heller  were  initiated  on 
December  9th. 
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Continued  from  page  49 
where  he  visited  St.  Paul's,  Westminster  Abbey,  and 
the  Houses  of  Parliament;  these  he  found  the  most 
inspiring  of  all  London  architecture. 

In  many  of  the  smaller  cities  and  towns  of  England 
he  found  even  more  to  admire  than  in  London  itself. 
He  says,  "We  spent  several  days  in  Salisbury,  Wells 
and  Winchester,  St.  Albans,  Oxford,  Canterbury, 
Stratford-on-Avon,  Wenson,  and  Eton.  I  simply 
loved  Ann's  cottage  at  Stratford,  and  hope  to  develop  a 
thatched  roof  on  my  home  when  I  get  back  to  the 
States;  I  think  it  simply  wonderful.  I  have  collected 
300  cards  and  photographs  of  England  and  a  wonderful 
collection  of  Canterbury." 

At  the  time  of  writing  his  last  letter  Connor  was  at 
the  Hotel  Jacob  in  Paris,  but  expected  soon  to  have  a 
studio  of  his  own.  His  present  plans  are  to  remain 
for  some  time  in  Paris  as  a  student.  He  expects,  how- 
ever, to  visit  as  many  places  of  architectural  interest 
as  possible  before  returning  home. 


Joseph  Karlson,  1920,  spent  some  time  in  the  office 
of  Holabird  &  Roche,  Chicago,  after  his  graduation. 
He  and  Wm.  J.  O'Connor,  1920,  are  now  abroad 
attending  the  School  of  Fine  Arts  in  Paris. 


A  student  in  the  department  of  architecture  who 
exhibits  exceptional  talent  is  able,  during  his  Senior 
and  Graduate  years  to  do  work  of  sufficient  merit  to 
exempt  him  from  the  first  preliminary  of  the  Paris 
Prize  Comnetition  and  admit  him  to  the  second  pre- 


rins 


nducted 

chitects 


uminary  compet.it 

by  the  Beaux  Arts  Society  of  Architects, 
from  all  parts  of  the  world  take  part. 

H.  K.  Bieg,  '21,  and  Jerry  Loebl,  '20,  by  reason  of 
good  work  already  done,  have  been  admitted  to  the 
second  preliminary  competition  without  the  necessity 
of  taking  part  in  the  first  preliminary. 


Several  Armour  men  in  Detroit  have  recently  made 
application  for  a  charter  for  the  Detroit  Branch  of  the 
Alumni  Association  of  Armour  Institute  of  Technology. 
We  are  advised  that  this  application  has  been  acted 
upon  favorably  by  the  Board  of  Managers,  so  that  the 
Detroit  Branch  is  now  officially  in  existence.  The 
officers  of  this,  the  first  branch  of  our  association  to  be 
formed,  are: 

H.   S.   Ellington,   '08 President 

W.     G.     Hoy,     '05 V ice-President 

C.     L.     Ott,     '16 Secretary-Treasurer 

The  Alumni  Association  is  to  be  congratulated  upon 
the  formation  of  the  Detroit  Branch,  and  upon  the 
group  of  hustling  Armour  men  there  who  have  made 
it  possible.  As  time  goes  on  and  the  number  of  our 
graduates  increases,  other  branches  will  doubtless  be 
formed.  It  is  hoped  that  Alumni  in  other  cities  will 
emulate  the  example  of  the  Detroit  men,  for  such 
branches  will  help  wonderfully  in  strengthening  our 
whole  Association. 

The  Institute  basket  ball  team  expects  to  visit 
Detroit  in  February,  and  the  Detroit  Branch,  we  under- 
stand, hopes  to  act  as  their  host  upon  that  occasion. 
This  will  no  doubt  be  much  appreciated  by  the  members 
of  the  team,  and  will  also  serve  to  put  the  Detroit 
Alumni  into  closer  contact  with  the  Institute  and  with 
the  present  student  body. 


Continued  from  page  Ifl 
and  engrossing.     Unless  we  can  get  into  the  business 
more  men  who  are  trained  particularly  for  it,  we  will  go 
backward. 

Armour  Tech  graduates  are  taking  a  high  position  in 
the  insurance  world.  They  are  the  men  who  are  com- 
manding the  money.  They  have  a  knowledge  that 
their  fellows  do  not  possess.  The  course  at  Armour 
Tech  leads  directly  into  fire  insurance  wTork.  When  a 
man  graduates  he  at  once  becomes  useful  to  an  in- 
surance company.  This  is  not  the  case  with  many 
college  graduates.  They  have  to  pursue  a  course  in 
practical  training  before  they  are  worth  much  to 
their  employers.  A  graduate  from  the  fire  protection 
engineering  course  is  amply  fitted  to  assume  an  im- 
portant position,  and  immediately  he  is  able  to  give 
value  received  to  his  employers. 

I  have  emphasized  the  value  of  this  technical  train- 
ing. I  do  not  want  to  underestimate  it.  It  is  the  real 
-piece  de  resistance,  so  to  speak,  of  one's  working  tools. 
This  knowledge  that  he  gains  becomes  increasingly 
essential. 

I  do,  however,  want  to  leave  one  admonition.  The 
technically  trained  man  possessing  nothing  else  may 
become  decidedly  narrow  and  inelastic.  Fire  in- 
surance business  brings  its  people  constantly  in  contact 
with  the  public.  It  is  pretty  much  of  a  human  busi- 
ness. It  has  to  deal  with  the  possessions  of  men. 
They  are  vitally  interested  in  the  property  which  is 
indemnified.  Therefore,  the  fire  protection  engineer 
must  be  also  a  human  engineer.  He  must  love  men, 
must  know  how  to  meet  them,  must  know  human 
nature  and  must  be  a  student  of  psychology.  It  is  a 
big  advantage  to  a  fire  protection  engineer  to  have  the 
salesmanship  characteristics.  It  is  up  to  him  to  satisfy 
his  customers,  so  to  speak.  The  fire  insurance  policy 
holder  should  realize  that  he  is  dealing  with  someone 
who  can  see  beyond  the  technique  of  his  own  business. 
The  fire  insurance  officials  look  to  these  trained  young 
men  to  popularize  their  business.  They  cannot  bring  it 
into  public  farm-  without  the  ability  to  meet  and  treat  with 
men.  The  fire  insurance  engineer  must  be  a  broad 
gaged,  all-around,  elastic  man  who  can  give  and  take. 
The  human  side  of  fire  insurance  is  to  me  a  most 
interesting  phase  of  the  business.  When  the  Fire- 
Protection  Engineer  has  the  faculty  of  adapting  his 
technical  knowledge  to  practical  demands  and  is  able  to 
leave  a  good  taste  in  the  mouth  of  people  with  whom  he  is 
transacting  business,  he  has  a  combination  that  is  a  world 
beater. 


Continued  from  page  53 
with  reports  for  the  past  year  showing  marked  growth 
and  progress,  and  an  extremelv  encouraging  outlook 
for  1923. 

During  October  and  November  the  customary 
smokers  were  held,  and  three  men  were  pledged.  Our 
midwinter  banquet,  to  be  held  in  January,  is  something 
to  which  we  are  looking  forward. 

We  are  ready  at  all  times  to  further  the  interests  of 
Armour  Tech  and  it  is  our  hope  that  our  co-operation 
will  be  asked  in  any  enterprise  which  will  benefit  the 
college. 

The  scholastic  standing  of  the  "Umen"  was  not 
received  in  time  for  publication  in  the  November  issue 
of  the  Engineer.  The  average  of  the  grades  of  its 
members  is  89.3. 


January,  1923 


THE  ARMOUR  ENGINEER 


V 


What  chance  have  you 

got  against  him? 

IT  was  a  cynic  who  said: "Some  men  go  to 
college.    Other  men  study." 

A  slander!  But  yet  there  probably  are  college 
men  whose  bills  for  midnight  oil  are  not  large. 

And  there  are  men  who  left  school  in  the 
lower  grades  who,  along  with  a  hard  day's  work, 
put  in  long  hours  of  study  —  spurred  on  by  a 
dream  and   a   longing. 

Look  out  for  them. 

The  achievements  of  non-college  men  in  busi- 
ness suggest  an  important  fact.  Success  seems  to 
depend,  not  so  much  on  the  place  where  a  man 
studies,  as  on  the  earnestness  of  the  student. 

But,  granting  equal  earnestness  and  ability,  it  is 
still  true  that  the  college  man  has  the  advantage. 

Regular  hours  for  study  and  lecture,  the  use  of 
library  and  laboratory,  the  guidance  of  professors, 
contact  with  men  of  the  same  age  and  aspirations 
— all  these  will  count  in  his  favor,  if  he  makes  the 
most  of  them. 

A  big  "if."  The  new  year  is  a  good  time  to 
start  making  it  a  reality. 

tern  Electric  Compamy 


1S69  makers  and  distributors  of  electrical  equipment 
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Star  "The  Ham  What  Am" 

-and  Bacon  Too 


The  natural  rich  juices  of  Star  Ham 
are  retained  and  intensified  by  the 
famous  Stockinet  Covering. 


For  breakfasts,  Star 
Sliced    Bacon    is    a 
unequalled. 


For  economy,  buy   a  whole  slab  of 
Star  Bacon. 


The  trademark  that  takes  the  guess- 
work out  of  food  buying. 


Whenever  you  see  a  ham  bearing  the  Armour  Star 
Label  and  Stockinet  Covering,  you  can  be  sure  that 
ham  is  of  the  highest  possible  quality. 

Only  hams  from  young,  corn-fed  porkers  are  given 
the  famous  mild  Star  cure.  It  took  fifty-nine  years  to 
perfect  this  cure — and  takes  from  sixty  to  eighty  days 
to  prepare  one  ham. 

You  can  serve  Star  Ham, "The  Ham  What  Am"  in  a 
variety  of  appetizing  ways.  Send  for  our  free  booklet, 
"Sixty  Ways  to  Serve  Star  Ham." 

Star  Bacon,  too,  is  of  the  same  high  quality  that 
characterizes  Star  Ham.  The  unvarying  quality  and 
perfect  flavor  of  Star  Bacon  have  won  for  it  a  place  on 
the  national  breakfast  table. 

You  can  buy  Star  Bacon  by  the  slab,  or  sliced  in 
cartons  and  glass  jars. 

The  Armour  Oval  Label  has  come  to  be  known  as  a 
grade  mark  as  well  as  a  trademark,  because  only  the 
best  are  put  up  under  this  quality  identifying  label.  A 
certain  test  must  be  passed  before  a  food  is  packed  under 
this  label. 

Look  for  the  Oval  Label  when  buying  foods. 


ARMOUR  and  COMPANY 

CHICAGO 


Jar 


1923 


THE   ARMOUR    ENGINEER 


50 


Engineering  for  the  Buyer 


It  is  not  enough  that  electrical  apparatus 
should  he  carefully  conceived,  skillfully  de- 
signed, and  exactingly  manufactured. 

Engineering,  to  fulfill  all  its  functions,  must 
go  beyond  these  necessary  steps  and  do  a  still 
more  enlightened  service.  It  must  apply  the 
apparatus  to  its  uses,  so  that  not  only  in  de- 
sign and  construction  but  in  service  as  well, 
all  the  conditions  that  must  be  reckoned  with 
are  fully  satisfied. 

This  function  of  Westinghouse  application 
engineering  covers  many  fields,  and  charges 
itself  with  many  responsibilities.  It  is  engi- 
neering that  concerns  itself  with  almost  every 
aspect  of  business,  central  station,  transpor- 
tation, industrial,  mining,  electro-chemical, 
etc.  It  has  the  buyer's  interest  constantly 
at  heart. 

Westinghouse  Application  Engineering 
works  with  salesmen,  with  buyers,  with  con- 
sulting engineers,  with  contractors,  and  with 
service  and  repair  men;  it  finds  and  investi- 


gates new  fields;  it  checks  the  behavior  of 
apparatus,  old  and  new;  it  is  a  bridge  over 
which  information  passes  freely  in  both  direc- 
tions between  Westinghouse  and  its  thousands 
of  clients  and  friends. 

Be  glad  that  you  are  to  live  and  work  in 
times  when  the  spirit  of  service  dominates 
commercial  operations.  The  greatest  change 
that  has  occurred  in  business  in  the  last  few 
decades  has  been  in  the  minds  of  men.  No 
longer  need  the  buyer  beware  for  it  is  now 
known  that  the  seller's  obligation  reaches 
beyond  the  completion  of  the  sale;  and  that 
it  is  both  wise  and  right  that  every  reasonable 
effort  be  made  to  give  the  buyer  full  value  in 
both  product  and  satisfaction.  The  practise 
of  this  policy  requires  engineering  of  the 
highest  type  in  research,  design,  manufactur- 
ing and  every  other  phase  of  Westinghouse 
operations,  but  nowhere  to  greater  degree 
than  in  the  field  of  application  engineering, 
which  is  essentially  engineering  for  the  buyer. 


£ 
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Power  plant  cost  accounting 
has  come  to  stay! 


WHAT  business  needs  cost  ac- 
counting more  —or  in  the  past 
has  used  it  less  —  than  the 
world-wide  business  of  manufacturing 
from  coal? 

The  power  plant  world  is  beginning 
to  recognize  this.  The  operating  man, 
who  succeeds  or  fails  according  to  his 
ability  to  secure  appropriations  for 
new  equipment,  is  finding  that  he  can 
pry  loose  his  just  share  of  the  budget 
only  when  armed  with  figures  which 
actually  prove  that  the  old  equipment 
is  insufficient.  And  this  is  simply  be- 
cause the  man  who  holds  the  purse 
strings  is  awakening  to  the  obvious 
fact  that  there  is  just  as  much  reason 
for  cost  accounting  in  a  "steam  fac- 
tory" as  in  a  shoe  factory  or  paper 
factory  or  any  other  branch  of  manu- 
facturing. 

So  power  plant  cost  accounting  has 
come  to  stay,  and  with  it  quickened 
interest  in  the  tools  of  accurate  ac- 
counting; foremost  among  them,  Re- 
public equipment. 


The  fundamental  ratio,  the 
of  steam  produced  per  pound  of  coal 
burned,  is  determined  in  the  most 
practical  way  by  Republic  Steam 
Flow  Meters.  The  checking  of  indi- 
vidual boilers — knowing  whether  each 
boiler  is  carrying  its  proper  share  of 
the  plant  load — is  a  function  of 
Republic  recording  instruments.  The 
determining  of  department  steam  costs 
-putting  this  on  a  basis  of  fact  in- 
stead of  guess — is  a  service  best  per- 
formed by  Republic  integrating  in- 
struments. 

Within  the  boiler  room  the  Republic 
CO,.  Recorder  and  Steam  Flow  Meter 
have  already  become  the  invaluable 
combination,  aiding  correct  firing  and 

Learn  how  Republic  equipment  fits 
into  the  new  order  of  power  plant 
accounting.  Ask  for  facts  about  the 
comprehensive  Republic  line  listed  be- 
low. Ask  for  the  new  booklet,  "Power 
Plant  Cost  Accounting." 


Republic  Flow 
Meters  are  elec- 
trically operated  — 
an  exclusive  feat- 
ure— an  unequaled 
degree  of  accuracy 
is  made  possible  m 


Republic  Flow  Meters  Company 

2204  Diversey  Parkway  Chicagi 


CO;   Recorder 

Branch  Offices 

New  York                       Pittsburgh                      Denver 
Philadelphia                   Birmingham                   Kansas  On 
Boston                              Detroit                             Dallas 

Dominion  Flow  Meters  Co-.   Toronto.  Canada 
Herbert  Greene  &  Co..  Ltd..  London.  England 

Steam     Flow     and 
CO2  Recorder 
(Both  records  on 

Manometers 
Ask  for  Separate 
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BRINGING     MORE     DAYLIGHT     INTO     INDUSTRIAL 
BUILDINGS. 

Dr.  George  M.  Price,  writing  on  "The  Importance  of 
Light  in  Factories,"  in  "The  Modern  Factory,"  states: 
"Light  is  an  essential  working  condition  in  all  industrial 
establishments,  and  is  also  of  paramount  influence  in  the 
preservation  of  the  health  of  the  workers.  There  is  no 
condition  within  industrial  establishments  to  which  so 
little  attention  is  given  as  proper  lighting  and  illumination. 
Especially  is  this  the  case  in  many  of  the  factories  in  the 
United  States.  A  prominent  investigator,  who  had  exten- 
sive opportunities  to  make  observations  of  industrial  es- 
tablishments in  Europe  as  well  as  in  America,  states:  "I 
have  seen  so  many  mills  and  other  works  miserably 
lighted,  that  bad  light  is  the  most  conspicuous  and  general 
defect  of  American  factory  premises." 

"My  own  investigations  for  the  New  York  State  Fac- 
tory Commission  support  this  view.  In  these  investigations 
it  was  found  that  36.7%  of  the  laundries  inspected,  49.27c 
of  the  candy  factories,  48.40'  of  the  printing  places,  50% 
of  the  chemical  establishments,  were  inadequately  lighted. 
There  was  hardly  a  trade  investigated  without  finding  a 
large  number  of  inadequately  lighted  establishments." 

Inadequate  and  defective  lighting  of  industrial  build- 
ings is  not  confined  to  the  establishments  in  New  York 
State  alone.  The  same  conditions  prevail  in  most  sections 
of  the  country. 

Such  conditions  as  mentioned  above  are  entirely  op- 
posed to  the  laws  of  health,  sanitation  and  efficiency. 
Wherever  poor  lighting  conditions  prevail,  there  must  be 
a  corresponding  loss  of  efficiency  and  output  both  in  qual- 
ity and  in  quantity.  American  industry  is  not  using  nearly 
enough  daylight  and  sunlight  in  its  buildings.  Every 
endeavor  should  be  made  to  use  as  much  as  possible  of 
daylight  for  lighting  purposes.  To  obtain  this  it  is  of 
course  necessary  that  the  rays  of  daylight  and  sunlight 
are  permitted  to  enter  the  interior  of  the  buildings  as 
freely  as  possible,  with  the  important  modification  that 
the  direct  rays  of  the  sun  must  be  properly  diffused  to 
prevent  glare  and  eyestrain.  A  glass  especially  made  for 
this  purpose  is  known  as  Factrolite,  and  is  recommended 
for  the  windows  of  industrial  plants.  Windows  should  be 
kept  clean  if  the  maximum  amount  of  daylight  is  to  pass 
through  the  glass,  but  the  effort  will  be  well  repaid  by 
the  benefits  secured. 

In  the  presence  of  poor  lighting,  we  cannot  expect 
men  to  work  with  the  same  enthusiasm  as  when  a  well 
lighted  working  place  has  been  provided.  The  physical 
surroundings  have  a  deep  effect  upon  the  sentiments  of 
the  employes,  and  where  bad  working  conditions  are  al- 
lowed to  prevail,  there  is  invariably  a  lessening  of  morale 
and  satisfaction  created  thereby.  Neglecting  to  utilize 
what  nature  has  so  bounteously  provided,  daylight,  and 
which  is  so  essential  toward  industrial  efficiency,  we  have 
an  instance  of  wastefulness,  but  now  that  the  importance 
of  good  lighting  is  becoming  recognized,  undoubtedly  more 
attention  will  be  given  by  progressive  industrial  employ- 
ers to  furnishing  the  means  which  are  essential  for  their 
workers  to  secure  and  maintain  the  efficiency,  which  counts 
for  so  much  in  the  success  of  any  industrial  concern  in  this 
competitive  age. 

If  you  are  interested  in  the  distribution  of  light 
through  Factrolite,  we  will  send  you  a  copy  of  Laboratory 
Report — "Factrolited." 

MISSISSIPPI     WIRE    GLASS     CO., 

220  Fifth  Avenue, 

St.  Louis.  New  York.  Chicago. 
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Complete  ^ower  Units 


Complete 
Power  Units 
with  Any 
Type  of 
Prime  Mover 


THROUGH  mammoth  electrical  units  in  many  large  central  stations  and  from 
thousands  of  installations  in  plants  of  all  sizes,  Allis-Chalmers  equipment  is 
furnishing  light  and  power  to  a  multitude  of  homes  and  industrial  establishments. 

Complete  units  having  generators   driven   by  water   power,  steam,  gas   or  oil  are 
built  in  the  Allis-Chalmers  factories. 

With  the  complete  equipment  built  under  a  single  supervision,  the   many  details, 
complications  and  delays  incident  to  divided  responsibility  are  avoided. 


Consult  oAllis-Chal 


mers  in  your  power 
Allis-Chalmers  Products 


problems 


Electrical  Machi 
Steam  Turbines 
Steam  Engines 
Condensers 
Hydraulic  Turb 
Pumping  Engine 


0,1  Engines 
Mining  Machinery 
Metallurgical  Machi 
Crushing  and  Ceme 
Machinery 


Centrifugal  Pumps 

Flour  Mill  Machinery 

Saw  Mill  Machinery 

Air  Compressors 

Air  Brakes 

Steam  and  Electric  Hoists 


Farm  Tractors 
Power  Transmis 

Machinery 
Perforated  Meta 
Timber  Preservn 

Machinery 
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School  Supplies 

Rings  and  Jewelry 

All  Sporting  Goods 

Eastman  Kodaks  and  Films 

Fresh  Bulk  Candy 

Ice  Cream  and  Soda 
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KENWOOD  BRIDGE  COMPANY 

FABRICATORS  OF  STRUCTURAL  STEEL 


ENGINEERS  AND  CONTRACTORS  FOR 
COMPLETE    INDUSTRIAL    PLANTS 


1416  First  National  Bank  Building 

Telephone  Randolph  1488 


CHICAGO,  ILL. 


PRODUCTS  AND  SERVICES 

Designers,  engineers  and  builders  of  complete  industrial  plants.  Structural  steel  for  build- 
ings, roofs,  bridges,  tanks,  and  coal  and  ore  handling  structures. 

FACILITIES 

The  shops  of  the  KENWOOD  BRIDGE  COMPANY  are  completely  equipped  with  modern 
facilities  for  fabricating  all  classes  of  structural  steel  work  promptly,  under  supervision  of 
skilled  engineers  and  competent  mechanics.  A  large  tonnage  of  structural  steel  is  carried  in 
stock  in  our  yard,  to  lie  used  for  prompt  shipment. 

ESTIMATES 

Estimates  furnished  for  structural  steel  or  complete  industrial  plants. 


MACHINE  SHOP   FOR  THE  WAGNER  ELECTRIC  COMPANY 


Why  does  Koehring  Iwe  Action 
Mixing  Principle  giVe  Plastic 

Concrete? 


HpESTS  made  at  Purdue 
-1  University  by  Profes- 
sor W.  K.  Hatt  prove  that 
plasticity  of  concrete  de- 
pends on  the  proper  mix- 
ing. To  obtain  this  plas- 
ticity in  the  minimum 
time,  the  individual  parti- 
cles of  cement,  sand  and 
stone  must  be  so  mixed 
that  they  will  find  their 
proper  position  in  the  con- 
crete.Then  the  cement  acts 
as  a  lubricant  and  the  con- 
crete will  be  plastic  and 
easy  to  work,  instead  of 
harsh  and  difficult  to  place. 

The  Koehring  Five-action  Re-mix- 
ing Principle  prevents  separation 
of  aggregate  according  to  size- 
coats  every  particle  of  aggregate 
thoroughly  with  cement— and  de- 
livers plastic  uniform  concrete  to 
the  last  shovelful  of  every  batch. 

KOEHRING     COMPANY 

MILWAUKEE  WISCONSIN 


■  •••-**••'*- ,M 


The  Complete  Project  for 

the  Standard  Oil  Building 

New  York  City 

CARRERE  &  HASTINGS 

Architects 


"The  New  Architecture 


OTIS 


A  DISTINCTLY  new  tendency  is  apparent  in  architectural  thought  and  de- 
sign today.  Architects  are  designing  in  masses  —  the  great  silhouette, 
the  profile  of  the  building  has  become  of  far  greater  importance  than  its  detail. 
There  is  a  new  vigor  and  ruggedness  even  in  buildings  which  are  conven- 
tionally classic  in  their  detail.  Masses  mount  upward,  supporting  the  tower, 
accentuating  its  height.  The  new  architecture  is  tending  toward  great  struc- 
tures rather  than  multiplicity  of  detail. 

Certainly  modern  invention  —  modern  engineering  skill  and  organization, 
will  prove  more  than  equal  to"  the  demands  of  the  architecture  of  the  future. 
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Armour Instiiuie  of  Technology 
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Armour  ilnatttutp  of  ©frijnology 

CHICAGO 


THE  COLLEGE  OF  ENGINEERING  OFFERS  COURSES  IN 

Mechanical  Engineering 
Electrical  Engineering 
Civil  Engineering 
Chemical  Engineering 
Fire  Protection  Engineering 
Architecture,  and  Industrial  Arts 


These  courses  are  each  four  years  in  length  and 
lead  to  the  degree  of  Bachelor  of  Science 


COMPLETELY  EQUIPPED  SHOPS 
and  LABORATORIES 


®ljp  3lttHtttutP  lltibttttB 

WILL  BE  SENT  ON  APPLICATION 
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J^O  B  E  JK.T      B    O  T  L  J£   S 


_W     J    R_      —       -P     U   J^r   P 


The  "PRACTICAL"  Alchemist  and 
"THEORETICAL"  Robert  Boyle 


JHE  alchemists  wrote 
vaguely  of  "fluids"  and 
"principles."  Copper 
was  potentially  silver. 
Rid  it  of  its  red  color  and  the 
"principle"  of  silver  would  assert 
itself,  so  that  silver  would  remain. 
With  a  certain  amount  of  philos- 
opher's stone  (itself  a  mysterious 
"principle")  a  base  metal  could  be 
converted  into  a  quantity  of  gold 
a  million  times  as  great. 

This  all  sounded  so  "practical" 
that  Kings  listened  credulously, 
but  the  only  tangible  result  was 
that  they  were  enriched  with  much 
bogus  gold. 

Scientific  theorists  like  Robert 
Boyle  ( 1 627-1 691)  proved  more 
"practical "  by  testing  matter,  dis- 
covering its  composition  and  then 
drawing  scientific  conclusions  that 
could  thereafter  be  usefully  and 
honestly  applied.  Alchemists  con- 
jectured anddied;  he  experimented 
and  lived. 

Using  the  air  pump  Boyle  un- 
dertook a  "theoretical"  but  sci- 


entific experimental  study  of  the 
atmosphere  and  discovered  that 
it  had  a  "spring"  in  it,  or  in  other 
words  that  it  could  expand.  He 
also  established  the  connection 
between  the  boiling  point  of  water 
and  atmospheric  pressure,  a  very 
"theoretical"  discovery  in  his  day 
but  one  which  every  steam  engi- 
neer now  applies. 

He  was  the  first  to  use  the  term 
"analysis"  in  the  modern  chem- 
ical sense,  the  first  to  define  an 
element  as  a  body  which  cannot 
be  subdivided  and  from  which 
compounds  can  be  reconstituted. 

Boyle's  work  has  not  ended. 
Today  in  the  Research  Labora- 
tories of  the  General  Electric 
Company  it  is  being  continued. 
Much  light  has  there  been  shed 
on  the  chemical  reactions  that 
occur  in  a  vessel  in  which  a  nearly 
perfectvacuum  has  been  produced. 
One  practical  result  of  this  work 
is  the  vacuum  tube  which  plays  an 
essential  part  in  radio  work  and 
roentgenology. 


GenerallpElecflric 

qc,,al    Off.ce      COllipanV    Seheneetedy.N.Y. 
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An  Important  Message  about  the 

Manufacture  and  Application 

of  Manganese  Steel 

In  the  manufacture  of  manganese  steel  castings  a 
number  of  factors,  not  vital  in  ordinary  foundry  prac- 
tice, must  be  considered. 

( 1 )  SHRINKAGE  is  far  greater  than  in  ordi- 
nary steel  or  cast  iron.  For  this  reason  we  maintain 
a  complete  pattern  shop  where  patterns  are  made  or 
modified  to  fit  the  requirements. 

(2)  ANNEALING  is  particularly  important. 
When  the  castings  come  from  the  sand  they  are  glass 
hard,  and  before  they  are  suitable  for  use  they  must  be 
annealed.  The  process  requires  from  four  to  twenty- 
four  hours,  and  the  temperature  ranges  from  1600° 
to  1850  F.  Annealing  has  been  carried  to  a  depth 
in  excess  of  4J/£  inches,  and  castings  have  been  made 
up  to  30,000  pounds. 

1 3)  MACHINING.  Manganese  steel  cannot  be  finished  with  ordinary 
cutting  tools.  It  requires  special  grinding  machines.  Holes  more  than  P^-inch 
in  diameter  are  ground  to  size;  smaller  holes  require  inserts  or  bushings  where 
finished  surfaces  are  necessary. 


THE  TOUGHNESS 

tuses  the  particles  to  flow 


il  is  due  to  its  gre.it  molecul; 
in  to  tear  off. 


)hesion,  which 


A  GREAT  VARIETY  OF  USES.  Manganese  steel  castings  are  used  for  a 
great  variety  of  purposes,  including  wearing  parts  for  asphalt  presses,  ball  mills, 
brick  and  tile  machinery,  cement  kilns,  bucket  elevators  and  conveyors,  Chilian 
mills,  centrifugal  pumps,  clay  mills,  coal  breaking  machinery,  coal  mining  ma- 
chinery, concrete  mixers,  copper  converters,  traveling  cranes,  crushers,  lifting 
magnets,  road  making  machinery,  rolling  mill  machinery,  kominuters,  tube  mills, 
trenching  machinery,  screens,  and  tractors.  Manganese  steel  is  also  employed  for 
the  manufacture  of  safes,  railway  frogs  and  crossings,  foundry  tumbling  barrels, 
apron  feeders,  etc. 

We  will  gladly  supply  further  information  upon  request 


AMERICAN  MANGANESE  STEEL 
COMPANY 

General  Offices:    397  E.  14th  St.,  CHICAGO  HEIGHTS,  ILL. 
Plants:     Chicago  Heights,  111.,   Newcastle,  Del.,  Oakland,  Cal. 
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How  Rea- Patterson 
Raised  CO*  4% 


TWO  charts  received  a  few 
days  ago  showed  graphically 
how  the  Rea-Patterson  Mill- 
ing Co..  Coffey ville,  Kansas,  oper- 
ators of  a  flour  mill  and  a  grain 
elevator,  had  increased  their  CO-,. 
content,  and  their  boiler  efficiency 
in  consequence,  by  the  installation 
cf  a  Republic  C02  Recorder. 

The  chart  made  the  first  day  of 
the  installation  of  the  recorder 
showed  an  average  CO,,  content  of 
10%.  This  was  the  best  that  the 
fireman  could  do;  probably  before 
the  recorder  was  installed  the  CO.. 
was  even  less. 

The  second  chart  was  made  ten 
days  later:  after  ten  days'  study 
the  fireman  had  raised  the  CO.  to 
an    average    of   slightly   less    than 

14%. 

Good  firemen  as  the  men  at  this 
plant  were,  they  could  not  raise 
the  CO-,  until  they  knew  what 
CO.    they    were    attaining.      Once 


the  recorder  was  installed,  they 
knew  their  conditions  End  were 
able  to  better  them.  The  yearly 
fuel  saving  will  amount  to  several 
times  the  cost  of  the  recorder. 

The  new  8^x11  standard  size 
Republic  CO,  Recorder  Catalog 
tells  the  story  of  better  CO.  records. 
Interpretation  charts  enable  you 
to  figure  the  amount  of  money 
that  COa  increase  will  save  in  any 
plant.  Your  free  copy  is  just  off 
the  press     ask  for  it. 

Also  ask  for  Bulletin  11,  describing 
Model  "SFC"  a  combination  of 
the  famous  Republic  CO,  Recorder 
and  the  equally  renowned  Republic 
Steam  Flow  Meter.  On  its  large 
open  face  two  pens  register  auto- 
matically steam  flow  and  percent- 
age of  CO,.  The  two  records  that 
help  most  in  saving  coal  are  placed 
on  one  chart.  Any  user  of  Republic 
CO,  Recorders  can  add  the  special 
CO,  recording  mechanism. 


Republic  Flow  Meters  Co.,  2204  Diversey  Parkway,  Chicago 
Also  manufacturers  of  Republic  Flow  Meters 

REPUBLIC 
lC02  Recorder  V^/ 
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COST  PLUS  VS.  COMPETITIVE  BIDDING 


s 


vhieh    a    great      tc 
>mergency  con-      tl 


w  o  r  k    was 


down  through  the  vari- 
ous degrees  of  graft,  incompetence  and  gross  negli- 
gence to  a  less  malicious  lint  equally  harmful  failure 
to  conserve  the  interest  of  the  client  by  prosecuting 
the  work  energetically. 

As  engineers  you  are  likely  to  lie  instrumental  in 
the  carrying  through  of  construction  enterprises  and 
should  be  well  informed  concerning  the  merits  of  the 
different  forms  of  contract  which  may  he  applied 
to  such  operations.  If  you  will  take  the  trouble  to 
do  a  little  research  work,  you  will  find  that  the 
periods  of  construction  activity  that  have  attended 
all  of  our  previous  wars  have  been  accompanied  by 
claims  of  graft,  collusion,  conspiracy  and  all  the  other 
myriad  forms  by  which  the  government  has  been  sup- 
posedly exploited  outrageously  for  the  benefit  of  those 
who  furnished  materials,  or  constructed  buildings, 
fortifications,  railroads  and  the  like. 

In  earlier  days  the  so-called  cost  plus  contract  was 
less  in  vogue  than  during  recent  times  and  most  of 
the  contracts  were  placed  under  a  nominal  or  actual 
competitive  condition  and  after  calling  for  lump  sum 
bids  covering  work  described  in  greater  or  less  detail 
by  plans  and  specifications.  The  abuses  that  accom- 
panied this  older  form  of  contract  were,  if  anything, 
greater  than  those  ascribed  to  the  cost  plus  contract 
of  more  recent  years,  and  the  abuses  were  made  pos- 
sible through  collusion  in  bidding,  unwarranted  extras 
or  lax  interpretation  or  enforcement  of  specifications. 

A  very  long  and  xevy  sordid  story  could  be  written 
about  each  of  these  and  other  means  used  for  defeat- 
ing the  intent  of  the  contract  document,  but  it  would 


most  contractor,  the  owner  is  going  to  0 

some  degree   under  any    form   of  contra 

ie  lump  sum   form  the  contractor  is  not 

iligations  to  expose  his  books  or  any  of 

rutiny  of  the  client  and  the  attempt  i 
incst  contractor  to  take  advantage  of  th 
dei!  materially  by  this  fact.  He  lias  the  o 
resorting  to  sharp  practice  in  the  bit 
plans  and  specifications  to  secure  extras 
tent    or   detail    is    not    iron    clad    ami    spe 

•chitect  or  engineer  has  not  yet   1 n   bm 

•epare  a  set  of  plans  and  specifications 
spots   susceptible   of   questionable    inte 

ie    thing  Which    is   set    forth,    and    as   the 
esses   and    the    plant    or    building  takes 


impractical,  difficult  and  expensive  to  discharge 
;  ml  bring  in  another  in  his  place.  This  is  well  urn 
•  loud  among  contractors  and  is  the  foundation  of  1 
great  source  of  revenue,  "extras."  Every  cha 
required  by  the  owner  after  the  contract  has  1 
signed  can  be  assessed  at  almost  anything  the  < 
trador  wishes  to  ask  and  the  ability  of  the  archi 
or  engineer  to  refuse  has  distinct   limitations.      W'l 


which  work  is  to  he  paid  for  at  so  much  per  unit, 
the  device  known  as  unbalanced  bids  is  the  favored 
form  through  which  the  contractor  realizes  unreason- 
able and  abnormal  profits.  He  takes  advantage  of 
what  may  be  a  superior  knowledge  of  sonic  of  the 
limiting   conditions   to   raise   his   unit    price   on    some 

item    on    which    he    has    reason    to    believe    there    will    be 

a  great  deal  of  extra  work,  and  to  reduce  abnormally 
the  unit  price  on  one  or  more  other  items  of  lessor 
consequence.  The  result  of  this  in  the  original  bid- 
ding is  frequently  to  make  the  total  of  all  items  com 
pole    favorably    with    other    competitors    whose    bids 

were   not   unbalanced,   but   as   the   work   proc Is  the 

vicious  effect  of  the  unbalanced  fid  becomes  apparent 
while  the  owner  has  no  recourse. 
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Aside  from  these  phases  of  the  lump  sum  contract 
which  have  to  do  with  the  unscrupulous  contractor, 
there  are  cither  disadvantages  in  which  dishonesty 
is  not  a  factor.  A  comparison  of  bids  of  anything 
but  the  simplest  job  of  small  dimensions  will  show 
great  differences  of  opinion  among  contractors  as  to 
the  cost.  It  is  not  uncommon  to  sec  the  difference 
between  the  high  and  low  bid  equal  100' ;  of  the  low- 
bid  and  variations  as  great  as  o0',   of  the  low  bid  are 

usual.     This  fact  in  itself  should  1 vidence  to  any 

sane  mind  that  there  is  reason  for  the  uncertainty 
that  appears  in  estimating  the  cost  of  a  large  and 
complicated  operation. 

The  lump  sum  contract  purports  to  say  to  the 
owner  that  the  contractor  will  build  the  project 
under  contemplation  for  a  fixed  amount  of  money, 
the  contractor  undertaking  to  carry  all  of  the  hazards 
connected  therewith  and  agreeing  to  complete  the 
work  by  a  given  date.  The  assumption  of  the  hazards 
constitutes  the  basis  on  which  the  more  successful 
contractors  predicate  their  relatively  high  bids.  These 
hazards  which  the  contractor  assumes  are  magnified 
in  all  of  the  discussions  and  the  owner  is  argued  or 
frightened  into  a  state  of  mind  such  that  he  is  glad 
to  be  able  to  get  out  from  under  the  risks  involved 
and  to  secure  what  he  regards  as  a  guaranteed   price 

No  greater  misconception  of  the  facts  exists  than 
this  carefully  fostered,  belief  in  the  integrity  of  the 
lump  sum  bid.  Impartial  examination  of  the  com- 
parison between  the  original  bids  and  the  bind  costs 
of  a  hundred  jobs  costing  half  a  million  dollars  or 
more  will  demonstrate  conclusively  that  a  lump  sum 
or  guaranteed  bid  is  generally  materially  less  than 
the  actual  cost.  This  is  without  including  extras 
occasioned  by  actual  increase  in  the  scope  of  work 
beyond  that  covered  by  the  bids.  If  a  job  is  being 
figured  <luring  a  period  of  rising  material  and  labor 
prices,  something  has  to  be  added  to  protect  the  con- 
tractor against  the  actual  rises  that  will  take  place 
until  such  time  as  he  can  complete  the  purchase  of  all 
materials  and  place  labor  contracts.  In  many  cases 
this  period  will  be  from  three  months  to  a  year  and 
the  experience  of  the  successful  contractor  is  the  only 
basis  for  estimating  the  correct  margin  for  this  period 
Obviously  he  will  try  to  provide  more  than  is  actually 
required,  which  means  that  the  owner  has  paid  ex- 
cessively for  the  guaranteed  price'.  If  the  expected 
rise  docs  not  materialize  and  the  market  declines 
during  the  period  of  construction,  the  contractor 
secures  all  the  benefit  of  the  decline  in  prices  as  addi- 
tional profit.  These  are  a  few  of  the  reasons  why  in 
peace  times  a  lump  sum  contract  only  guarantees  in 
the  average  case  that  the  owner  will  pay  more  than 
the  actual  worth  of  the  work  done.  It  should  be 
clear  that  under  the  pressure  of  war  time  or  any  other 
emergency  condition,  the  interjection  of  dishonesty 
and  incompetency  largely  multiplies  the  probability 
of  the  owner's  being  compelled  to  pay  more  than  his 
work   is  worth. 

The  principal  agrument  advanced  against  the  cost 
phis  plan  is  that  the  contractor  takes  no  risk  of  loss 
and  therefore  lacks  the  incentive  necessary  to  secure 
maximum  efficiency  and  consequently  minimum  costs 
The  variations  of  this  thought  prevade  a  good  many 
of  the  details  entering  into  anv  operation,  including 
tin-  assertion  that  even  the  workmen  set  to  know  that 
the  job  is  on   the  est   plus  basis  ami   they,   therefore. 


slack  off  and  fail  to  deliver  as  much  for  a  day's  pay 
as  they  do  to  the  lump  sum  contractor  whose  own 
dollars  are  at  stake  and  who.  therefore,  drives  them 
harder.  There  is  practically  no  other  objection  of 
serious  importance,  as  any  fair  analysis  will  immedi- 
ately show  that  all  of  the  other  factors  entering  into 
the  discussion  show  the  balance  heavily  in  favor  of 
the  owner  on  the  cost  plus  plan. 

This  one  major  objection  can  be  answered  by  the 
owner,  if  he  selects  as  his  contractor  one  whose  ability 
and  integrity  have  been  proved  by  past  performance. 
The  cost  plus  contractor  is  dependent  upon  a  good 
past  record  to  a  greater  degree  and  in  an  entirely 
different  sense  than  is  the  case  with  the  lump  sum 
contractor.  It  is  an  easy  matter  to  correspond  with 
a  sufficient  number  of  the  contractor's  former  clients 
to  develop  whether  or  not  bis  performance  has  been 
such  as  to  warrant  an  owner's  placing  himself  in  the 
contractor's   hands. 

In  most  commercial  organizations  it  is  a  function 
of  the  engineer  to  advise  concerning  the  selection  of 
contractors  who  are  to  build.  This  is  equally  true 
whether  the  engineer  is  an  outside  consultant  or  is 
regularly  employed  within  the  organization.  In  either 
case  it  is  his  business  to  verify,  by  rigid  inquiry,  the 
merits  of  the  bid  for  confidence  submitted  by  the  con- 
tractor. Having  satisfied  himself  on  this  score,  he 
should  select  his  contractor  in  precisely  the  same  man- 
ner that  In'  selects  his  architect  or  designing  engineer, 
with  secondary  regard  to  competitive  estimates  or 
bids.  If  the  right  architect  has  been  selected  and  the 
right  contractor  chosen,  the  most  satisfactory  results 
will  lie  obtained,  regardless  of  the  form  of  the  con- 
tract oi-  estimate  of  cost.  The  nature  of  the  work 
should  be  allowed  to  govern  the  type  of  contract. 
If  it  is  a  simple  and  comparatively  small  enterprise, 
a  small  list  of  contractors  can  be  invited  to  submit 
competitive  lump  sum  bids.  If  the  job  is  more  com- 
plex, but  still  of  relatively  definite  scope,  there  will 
be  found  a  limited  number  of  contractors  among 
whom  one  can  hi'  selected  who  will  name  a  fixed 
charge  for  his  services  for  carrying  on  the  construc- 
tion work  at  actual  cost.  If  the  work  is  still  more 
complex  and  conditions  are  such  that  its  scope  can 
not  be  closely  defined,  or  if  great  uncertainties  exist 
in  a  physical  sense  by  reason  of  foundation  condi- 
tions, weather,  labor  difficulties  or  extreme  time  re- 
quirements, the  procedure  should  be  to  select  out 
of  the  available  contractors  one  in  whom  there  can 
be  unquestioned  confidence,  and  arrive  at  a  working 
basis  on   the  cost  plus  percentage  plan. 

Of  the  three  plans,  the  second  is  the  best  for  the 
majority  of  industrial  and  power  enterprises.  Among 
the  positive  advantages  that  accrue  to  the  owner  under 
either  the  second  or  third  methods  may  be  enumer- 
ated the  following:  The  owner  or  his  representative 
in  collaboration  with  the  contractor  will  handle  the 
purchasing,  either  through  the  owner  or  through  the 
contractor  or  both,  in  order  to  take  advantage  of  the 
particular  purchasing  ability  that  either  one  may 
possess  in  connection  with  different  materials  re- 
quired. This  insures  rock  bottom  prices  and  the 
owner's  paying  only  the  actual  cost  of  the  material 
and  paying  no  allowances  for  possible  rises  in  the 
market  las  in  the  case  of  the  lump  sum  general  con- 
tract', and  getting  the  benefit  of  any  drop  in  prices 
between  the  time  the  work  is  ordered  to  proceed  and 
the  date  when  the  material  can  lie  purchased. 
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THE  MISSION  OF  CULTURE 


o. 


breaks   or   gaps.      The 

stream  of  events  moves 
ceaselessly    on.      Each 


age  and  nation  hands 
successor.  The  torch 
constantly  brighter. 


itieth 


Wi 


We.  the  children  of  thi 
the  heirs  of  the  ages  that 
indebted  to  the  past  for  our  present  civilization.  If 
our  intellectual  horizon  is  wider  and  our  mastery  over 
nature,  greater,  than  that  of  our  ancestors,  it  is  be- 
cause we  did  not  need  to  work  out  anew  the  great 
problems  of  life,  but  could  utilize  the  experience  and 
wisdom  of  the  past.  Our  age.  because  it  is  the  latest, 
is  able  to  build  upon  a  broader  and  more  solid  founda- 
tion than  all  others.  In  this  manner  alone  does  prog- 
ress become  possible.  Each  new  age  and  people  con- 
tributes its  share,  however  great  or  small,  to  civiliza- 
tion. 


dual 


It  is  one  of  the  aims  id'  culture  to  put  tin 
in  possession  of  the  heritage  which  has  been  be- 
queathed to  him  by  the  past.  We  may  live  over  again 
the  past,  recapitulating  in  our  own  life,  the  develop- 
ment of  the  race.  The  triumphs  won  by  great  men 
in  days  gone  by  were  won  for  us.  We  may  enter 
into  their  nature,  we  may  dream  their  dreams  anil 
think  their  thoughts  over  again.  Homer  will  take 
us  to  Troy  and  Caesar  to  Gaul.  Plutarch  will  show 
us  wherein  true  heroism  consists.  Proissart  will  trans- 
port us  hack  to  the  days  of  feudalism  and  chivalry. 
We  may  converse  with  Socrates,  Milton,  Goethe  or 
Emerson.  These  men  are  not  dead.  They  live  in 
their  works.  They  are  now  our  humble  servants. 
We  may  know  them  more  intimately  than  most  of 
their  contemporaries.  By  studying  the  civilization 
of  Greece  and  Rome  we  may  in  a  sense  become  like 
the  Greeks  and  Romans. 

The  people  of  the  Middle  Ages  looked  upon  life 
merely  as  a  preparation  for  death.  Existence  in  this 
world  being  but  a  small  arc  of  the  circle  of  eternitv 
we  must  not  lose  ourselves  in  worldly  pleasures  for  we 
are  hut  pilgrims  here  below.  The  mediaeval  saint 
strove  with  unflagging  zeal  to  prepare  for  heaven. 
He  lashed  his  body  until  the  blood  flowed  down  his 


■psr 


o  him  a  slow  death.  When  he  hist  interest  in  every 
thing  that  savored  of  life  here  below  he  reach°< 
perfection.  His  life  was  a  constant  struggle  with  th 
tatural  man.  whose  desires  and  passions  must  he  extir 
lated.  The  saint  must  die  unto  this  world,  in  orde 
o  obtain  th,'  Miss  of  that  to  come. 


of  the  world  and  nature  stands  the  Greek  conception 
of  life.  The  Greek  fell  the  .ioy  of  living.  His  world 
was  a  world  of  sunshine.  All  Nature  was  alive.  Na- 
ture was  to  him  a  fostering  mother,  not  to  he  feared 
hut  rather  to  be  loved.  II,'  endeavored  to  learn  Na- 
ture's secrets;  to  live  in  closest  communion  with  her. 
The  powers  and  inclinations  she  has  implanted  in  us 
are  not  to  he  repressed  hut  rather  unfolded.  The 
Greek  endeavored  to  live  the  perfect  life,  which  to 
him  was  the  life  according  to  Nature.     He  lived  with 

int.,  the  brief  span  of  existence  the  maximum  of  ex- 


death  and  the  hereafter,  we  must  not  fail  to  see  tha 
this  world  and  life  has  a  right  to  engage  our  interes 
and  attention.  We  must  first  learn  to  live  The  bes 
preparation  for  death  is  the  preparation  for  life 
We  must  listen  to  the  call  of  the  //,/•,  an, I  the  X„ir 
Our  age  has  a  longing  for  greater  fullness  of  life 
The  problem  which  is  before  us  is  that  of  trying  t< 
make  this  world  a  better  place  to  live  in  than  it  i: 
now   and  to  make  man  more  tit  to  inhabit  it  than  he  i: 


Xatu 
than 


1,','lM 


ndci-fi 

•what 


Be   has 
,ast   and 


Ito  th 


But  life  is  becoming  more  and  more  complex.  This 
increasing  complexity  necessitates  increasing  prepara- 
tion for  life.  The  need  of  discipline  and  training 
was  never  felt  so  deeply  as  it  is  today.  The  prizes 
of  life  do  not  fall  into  the  lap  of  the  dreamer  or  the 
sluggard,  hut  are  seized  by  him  who  is  active  and 
wide-awake.  Never  was  the  struggle  for  existence  so 
keen  as  now.  While  the  openings  for  work  are  numer- 
ous there  is  no  dearth  of  men  to  till  the  vacancies. 
The  weak  fall  behind,  the  strong  forge  ahead.  The 
wee, ling-out  process  goes  on  at  an   almost  cruel   pace. 

The    world    is    crying    for    trained    men    to    bee e 

teachers,  engineers,  doctors,  lawyers,  and  preachers. 

The  young  man  of  today  must  have  a  purpose.  lie 
must  know  what  he  wants  to  lie  and  then  head  ;l]|  his 
energies  toward  reaching  his  aim.     He  must  he  a  spe- 
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cialist,  •"In  self -limitation, "  says  Goethe,  "true  mas- 
tership shows  itself."  In  order  to  succeed  in  building 
a  large  tower,  the  foundation  must  be  deep  and  strong. 
Of  course,  what  President  -Jordan  said  about  wasting 
a  $5,000  education  on  a  50  cent  boy  is  true,  yet  every- 
body can  do  something  better  than  anybody  else,  if 
he   can   but   discover  what   especial    gift   Nature   has 

bestowed    upon    him. 

How  much  energy  is  wasted  simply  because  it  is 
misdirected!  Niagara  needs  to  be  harnessed  in  order 
to  be  of  use.  How  many  waste  a  lifetime  waiting  for 
opportunity,  trusting  to  luck,  waiting  for  a  rich  uncle 
to  die,  instead  of  relying  upon  themselves.  "Every 
one  is  the  smith  of  his  own  fortune."  says  a  good  old 
proverb.  Success  is  coveted  by  all.  but  few  are  ready 
to  pay  the  price  necessary  to  obtain  it. 

"The  heights  by  great  men  reached  and  kept. 
Were  nut  obtained  by  sudden  flight; 
li.it  they,  while  their  companions  slept, 
Were  toiling  upwards  in  tin-  night." 

friend:  "1  always  thought  Ned  had  all  the  brains 
in  the  family."  but  after  a  moment's  thought  he  cor- 
rected himself  by  adding.  "I  sec  how  it  is.  While  we 
were  sleeping  and  playing  he  was  working  and  study- 
ing. ' '  No  one  can  reach  the  heights  without  climbing. 
.Merely  gazing  at  the  top  and  longing  to  be  there  will 
not  get  you  there. 

lint  we  are  not  mere  machines,  intended  to  grind 
out  work.  We  must  get  more  out  of  existence  than  a 
mere  living.  Man  does  not  live  on  bread  alone.  Prep- 
aration for  life  includes  more  than  the  mere  training 
to  earn  bread  and  butter.  We  must  not  only  have 
a  calling,  a  vocation,  but  many  other  interests  besides 
We  must  lead  an  inner  life  as  well  as  an  outer.  The 
richer  our  inner  life,  the  greater  our  usefulness,  the 
more  valuable  does  existence  become.  That  man  is 
to  he  pitied  who  cannot  derive  pleasure  from  the  read- 
ing of  a  good  book,  from  conversation  with  his  fellows, 
from  the  contemplation  of  art.  from  listening  to  good 
music-,  or  even  from  following  his  own  train  of 
thoughts.  The  nature  of  one's  amusements,  the  man- 
ner in  which  he  spends  his  spare  moments  or  his  vaca- 
tion is  one  of  the  best  indexes  of  his  character. 


Our  most  glorious  opportunity  in  this  world  is  that 
of  infinite  self-development,  of  acquiring  a  broad  cul- 
ture that  unfolds  what  is  best  in  us.  This  means  the 
education  of  the  entire  man — body,  mind  and  soul. 
Personality  is  the  most  valuable  thing  in  the  universe 
because  it  is  never  duplicated.  As  the  sculptor  upon 
seeing  the  block  of  marble  saw  an  angel  there,  so  every 

do  anything  great.  Being  something  is  the  prerequi- 
site of  doing  something.  Our  personality  colors 
our  thoughts,  our  words,  our  deeds.  Beethoven  has 
written  his  biography  in  his  symphonies.  The  whole 
man  with  his  ideals,  his  struggles,  his  defeats,  his 
triumphs,  is  there.  Culture  is  self-development.  It 
aims  to  raise  our  powers  and  faculties  to  their  highest 
efficiency.    Its  goal  is  the  perfection  of  man.    Culture 


shows  what  man  can  do  along  the  line  of  improving 
that  with  which  nature  has  endowed  him.  It  does 
not  put  a  load  upon  his  shoulders,  but  gives  him 
power,  light  and  consolation.  Culture  enriches  our 
life  and  increases  our  usefulness.  It  refines  our  na- 
ture and  makes  us  increasingly  human.  It  makes 
our  sensibilities  keener  and  our  pleasures  more  ex- 
quisite. It  enables  us  to  look  at  the  world  with  the 
poet's  eyes  and  heboid  its  mysteries  revealed  by  the 
light  of  science.  How  different  the  world  seems  to 
a  Wordsworth,  a  Turner,  or  a  Humboldt  than  it  does 
to  the  South  Sea  Islander.  The  cultured  man  crowds 
more  experience  into  one  year  than  the  savage  does 
into  a   lifetime. 

Culture  takes  hold  not  only  of  one  side  of  our 
nature,  but  of  the  entire  man.  It  includes  the  har- 
monious and  symmetrical  development  of  our  intel- 
lectual, emotional  and  volitional  powers.  None  of 
these  should  lie  dormant.  We  need  breadth  of  culture 
as  well  as  intensity.  We  should  be  alive  every  mo- 
ment of  existence.  Every  experience  should  enrich 
us.     Culture  can   render  'us  affluent. 

That  vision  which  culture  can  give  will  enable  us 
to  see  things  in  the  right  perspective  and  to  correct 
our  own  eccentricities.  Culture  teaches  us  our  own 
modest  place  in  the  universe.  It  saves  us  from  pedan- 
try and  conceit  by  showing  us  what  the  relation  is 
between  our  work  and  that  of  others.  Newton's  eon 
tributions  to  knowledge,  vast  as  they  seem  to  us,  ap- 
peared to  him  so  insignificant  compared  with  his  vi- 
sion of  the  comprehensiveness  of  truth  that  he  likened 
himself  to  a  boy  picking  up  pebbles  along  the  sea- 
shore. However,  culture  gives  us  a  wide  range  of 
interests  and  affinities.  Warped  as  we  are  by  our 
own  special  gifts  and  inclinations  we  need  the  cor- 
rective of  a  broad  culture,  which  becomes  all  the  more 
necessary  with  our  tendency  to  extreme  specialization. 
It  is  true  that  each  of  us  has  a  particular  task  to 
perform.  As  every  one  of  us  is  different  in  his  make- 
up from  every  other,  so  no  two  persons  have  the  same 
mission  or  can  do  the  same  work.  Bach  of  us  should 
be  an  individuality,  a  personality.  But  our  work 
must  absorb  our  whole  nature.  It  must  not  be  mere 
routine.  We  must  have  a  longing  for  greater  fullness 
of  life.     While  we  have  a  vocation,  a  calling,  we  must 

We  must  concern  ourselves  about  things  outside 
of  our  own  specialty.  .Much  nonsense  has  been  spoken 
about  having  too  many  irons  in  the  tire.  It  is  very 
surprising  how  closely  the  various  fields  of  knowledge 
are  related  to  each  other.  Geology  can  not  be  studied 
apart  from  chemistry,  astronomy  and  biology.  The 
philosopher  needs  to  know  as  much  about  science  as 
the  scientist  does  of  philosophy.  Kanke  was  able  to 
become  the  historian  of  the  Reformation  because  he- 
had  first  made  himself  at  home  in  the  field  of  theology. 
Goethe's  work  as  a  man  of  affairs  and  his  researches 
in  botany  and  mineralogy  did  not  impair,  but  rather 
enhanced,  his  poetic  productivity.  .Michael  Angelo  was 
scarcely  less  great  as  a  sculptor  and  poet  than  as  a 
painter.  Extreme  specialization  often  defeats  its  own 
ends.  The  great  work  is  always  done  by  the  master 
who  has  vision  rather  than  by  the  men-  craftsman. 
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MEASURING  THE  FLOW  OF  FLUIDS  ELECTRICALLY 


By  ■).  M.  Spitzglass,  '0 

AND 

E.  II.  Freeman,  '02 
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tion  of  electricity  in  measuring  tl 
in  or  other  fluids  lias  been  in  use 
years,  and  its  advantages  are  we 
electrical  method  gives  relative! 
1  permits  the  locating  of  the  hid 


cury  column,  and  as  the  mercury  rises  it  makes  a 
contact  with  one  conductor  after  another.  The  vari 
able  resistance  R2  is  subdivided  by  these  conductors 
into  resistance  steps  corresponding  to  the  varying 
length  of  the  conductors  so  that  the  rise  and  fall  of 
the  mercury  column  varies  the  amount  of  resistance 


and  the  corresponding  a 
in   the  circuit. 

The  basic  principle  a 
governing  the  flow  of  fli 
those  governing  the  cond 
a  given  medium.     Tl 


■tint  of  electric  conductance 

irdingly   involves  the  laws 

s  through  pipes  along  with 

tance  of  electricity  through 

...ation  of  the  quantities  in- 

lved  is  much  simplified  by  the  development  of  the 

•    luctancc    integrator,    which    makes    possible    the 

surement  of  the  flow  of  the  fluid  in  the  pipe  by 

suring  a  conductance  in  an  electric  circuit  of  the 


fluids 
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or      v  = 


2g   (Pa 


/  u 


[1] 


The  object  of  the  present  discussion  is  to  outline 
the  fundamental  features  of  a  system  which  has  been 
applied  for  several  years,  giving  particular  attention 
to  the  principles  employed  to  make  the  use  of  elec 
tricity  possible  and  to  a  new  electrical  integrating 
meter  for  measuring  the  total  quantity  of  fluid  that 
has  passed  a  given  point. 

The  basic  principle  of  the  Republic  Flow  Meter  is 
demonstrated  diagrammatically  in  Figure  1.  The  V- 
tube  partly  filled  with  mercury  is  made  to  balance  the 
impact  pressure  of  the  flow  in  the  pipe  by  the  corres- 
ponding rise  of  mercury  in  the  low  pressure  side  of 
the  tube.  The  meivury  column  forms  a  part  of  the 
electric  circuit  as  shown  in  the  figure. 

The  electric  circuit  contains  a  fixed  external  resis- 
tance R,  in  series  with  a  variable  internal  resistance 
h\.  an  electro-motive  force  E,  a  conductance  indicator 
A,  a  conductance  integrator  or  integrating  mho-meter 
W.  In  the  Contact  Chamber  C  which  forms  the  low- 
pressure  side  of  the  U-tube,  there  are  a  number  of 
conductors  of  varying  lengths  placed  above  the  nier- 


vhere   v   and   y   represent    the    velocity    and    density 
»f   the   fluid;    (P,— PJ    the    equivalent    differential 


74 


THE  ARMOUR  ENGINEER 


923 


and  w  the  density  of  the  liquid 
differential  pressure  of  the  flow. 


shown  in  Figure  2,  either  directly  by  balancing  the 
difference  between  the  dynamic  and  static  sides  of  a 
pitot  tube  inserted  in  the  line,  or  indirectly  by  bal- 
ancing the  difference  between  the  high-  and  low-pres- 
sure sides  of  a  venturi  tube,  nozzle  tube  or  orifice 
plate.  In  the  case  of  the  pitot  tube  the  differential 
column  in  the  U-tuhe  represents  the  flow  or  motion 
existing  at  the  given  section  of  the  line,  hut  in  the 
venturi  tube,  nozzle  or  orifice,  the  column  obtained 
represents  the  rli<ni<i<  of  motion  produced  by  the  arti- 
ficial obstruction  of  the  passage  at  the  given  section 
of  the  pipe. 


In  any 

ferential 
the  fluid 
(1 1.  pre 
coefficient 
in  genera 


\cver.  the  relation  between  the  dif- 
thus  obtained  and  the  velocity  of 
>e  may  be  represented  by  Equation 
re  is  introduced  the  experimental 
for  the  given  tube  or  orifice.    Thus, 

„w<y^7     /IT 


[2] 

The  volume   of  the  fluid.   Q.  passing  per  unit  time 
through  an  area  A  is  given  by  the  equation 


Q  =  Av  =  ACV2gwv 


li 


[3] 


the  corresponding  weight  G  per  unit  of  time  is 

G  =  Qy  =   (AyTVwl  C   VEy" [4] 

and  the  total  weight  M.  for  a  given  period  of  time  is 


"=/ 


[5] 


The  relation  between  the  mechanical  quantities 
just  set  forth  and  the  electrical  quantities  used  in 
making  the  measurements  are  established  by  con- 
struction, as  indicated  partially  in  Figure  1.  If  S 
is  the  conductance  id'  the  circuit  that  is  varied  by 
the  change  in  the  height  h.  of  the  mercury  column, 
then   it   is   possible   to   make 


nil! 


u 


(A\  2gw)   C\  y 


constant,  the  rati 


Denoting   by   S,„  the   conductanc 

corresponding    to    the    maximum    r 
which  in  turn  corresponds  to  the  m 


=   A\  2gw  C\  y 
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liort    circuited. 
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[6] 


if    the    circuit 

of  How.   Gm, 

mum  differen- 


\  h„ 
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..[7] 

is  ob- 


and 


:  (A\/2gw)    C\'7  R,  I'll,,, 
H  ions  [6]  ami   [9]   gives 


[8] 
[9] 


] 
Ri   V 


hm 


[10] 


11  is  interesting  to  note  that  hm  represents  the 
•elative  value  id'  the  differential  column  for  a  given 
■ate  of  How.  and  100  h,„  is  the  percentage  variation 
if    the    head    in    any   given   meter.      From    equation 


(Onfice  Plate) 


[10]  it  follows  that  in  order  to  represent  the  rate  of 
flow  in  the  pipe  the  conductance  8  should  be  numer- 
ically equal  to  the  square  root  of  the  relative  height 
of  the  mercury  column  in  the  U-tube  of  the  meter 
divided  by  the  fixed  resistance  of  the  meter  circuit. 
From  the  same  equation 

h  =  S-Rr  hm [11] 

That  is.  the  height  of  the  mercury  column  for  a 
given  How  in  the  pipe  is  proportional  to  the  square 

Can  tinned  on  page  7f> 
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MEASUREMENT  OF  FLOW 

PART  3 

By  Julius  M.  Naiman,  '21, 
President,  Tin   Eyperbo  Electric  Flow  Meters  C 


IN   A   previous  article   the  author   lias  discussed  calibration,    I. 

the  methods  which   have  been  so  far  used  for  coefficient     en' 

the  measurement  of  flow.    It  will  he  n Uected  conditions  am 

that  the  Pitot  tube,  orifice,  and  Venturi  tubes  were  flow  ranges. 
analyzed     with     reference    to     their     reliability    as  The  first   id 

ssure    difference    for    flow    metering.  would   he  the 

The  author  has  brought  out  the  acknowledged  fact  ti 

that    the  turbulent,  swirling  flow  commonly   found  ti 

in  commercial  piping  makes  it   difficult,  nay  impos-  ai 

sihle,    to    know    tl xact    nature   of   the    flow    1 
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rv  to  the  extent  of  f 


fiv. 


>ws  ranging  between  twenty-f 


.1  o: 
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trifugal  force*  For.  if  we  follow  the  flow  of  a  given 
particle  of  fluid  from  one  point  of  a  given  stream 
line  to  another  point  of  the  latter,  which,  let  us 
sav.    is    located    where    the   change    of    curvature    is 


elbow     has     been    invented    by    the    author,    as    a  say, 

source  of  pressure  difference.     To  fully  appreciate  greatest     (usually     in     the     plane    cutting    the 

the  value  of  and  logical   reasons  for  this  new  How  degi-ee    elbow    into    two    symmetrica]    halves). 

metering    device,    let    us    place    ourselves    in    the  pressure   of   this   particle   of    fluid    will    increase 

"inventor's     shoes",     and     imagine  ourselves     facing  order     to     balance     the     centrifugal     force,     wh 

the   difficult    problem    of   finding   a    source   of   pres-  according    to    the    law    of    conservation    of    enet 

sure     difference     which     would     not     require     local  reacts   against    the    change    in    direction    of    How 
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=  centrifugal  force 
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:  and  v  is  the  velocity  at  the 
ion.  The  pressure  difference 
th  different  radii  of  curvature 
in   centril'uual    force.      If  the 


latter  decreases,  as  we 
sure   inusl   also  decreas 


the  veloc- 
ical  force. 
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it  th 
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three    correlated    factors    of    | 
centrifugal  force,  are  of  sue! 
law  of  conservation  of  energ 
trifugal    force    are   satisfied. 
When    we  have  such   a   com 
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at  evei 
flow  wi 


sod,  thai  balance 
line  flow  could  no 
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Strange  to  say, 
the  conditions  of 
line    flow.      A    ph; 

obtained  as  follow 

As  we  ited  i 

of  pressure  as  th 
plane  of  the  90  <U 


is  cut  into  two  symmetrical  halves.  This  is  neces- 
sary for  counteracting  the  centrifugal  force,  which 
tends  to  prevent  the  fluid  from  flowing  around  the 
curve.  Now,  when  pressure  builds  up,  velocity 
must  decrease  in  the  4.3  degree  plane.  Since  the 
same  volume  of  fluid  must  pass  through  this  plane 
as  through  the  entrance  to  the  elbow,  the  -45  degree 
plane  must  have  a  larger  cross-sectional  area  than 
that  at  the  entrance.  But  a  circular  elbow  has  the 
same  cross-sectional  area  at  the  entrance  and  at  the 
45  degree  plane.  Therefore,  such  an  elbow  can  not 
accommodate  the  adjustments  in  velocity,  etc., 
necessary  for  maintaining  stream  line  flow.  For 
this  reason  a  swirling  motion  is  usually  found  in 
circular     (dhows,     with     resulting     higher    pressure 


flow? 

It  is  shown  in  Lamb's  •'Hydrodynamics"  that,  in 
order  that  plane  stream  line  Motionless  flow  may- 
be maintained  the  nature  of  the  curvature  path 
must  fall  within  a  certain  class  of  curves  whose 
general  equation  in  polar  co-ordinates  is  of  the 
form  : 

r"sin  (  a® )   =  a    constant  .' [3] 

For  n  =  l,    the    equation    of    the    curve 

becomes  r    sin    w  =  a    constant,  or  y=constant.  [3a] 
For  n  =  2,  the  equation  becomes 

r'-sin        2©  =  a   constant,   or [3b] 

2r  cos  (-)  r  sin  (-)  =  a   constant,  or 
•J  xy  =  a  constant. 
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ndition  given  by  equation  (3). 
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this  reason  that  the  hyper- 
stead  of  the  circular  elbow  was  chosen 
'  pressure  difference  by  the  llyperbo- 
Meter  Company.  Since  this  company 
f  Arvid  Levin's  circular  elbow  patent, 
'roc.  A.S.M.E.,  April,  1914.  the  choice 
olic  (dhow  was  made  for  purely  scien- 


a  fluid  flowing  through  a 
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est  radius  vector  of  any  hyper- 
inch  hyperbolic  (dhow,  used  in 
the  outer  curve  is  a  rectangular 
irtest   radius  vector  is  4  inches. 
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THE  UPKEEP  AND  REPAIR  OF  STORAGE  BATTERIES* 

By  Paul  R.  Unger.  '24 


WHY  (In  two  men  using  like  batteries  under 
similar  conditions  get  opposite  results  in  both 
capacity  and  life?  This  is  largely  a  question 
of  attention  and  repair.  <  >ne  takes  care  of  his  battery. 
gives  it  pure  water  regularly,  and  takes  it  to  a  relia- 
ble service  station  for  frequent  inspection.  His  bat- 
tery gives  him  good  service  and  long  life.     The  other 
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terial   wb 

ch 

falls 

ei'y  in  the  car  and  then  promptly 

that  he  has  as  long  as  the  starter  works. 

some  tine  day.  he  presses  his  foot  on  the  starter 
csn't  hear  his  motor  hum  he  begins  to  wonder 
s  wrong.  Finding  plenty  id'  gas  and  being 
to  locate  the  trouble,  he  finally  calls  in  an 
to  look  over  his  car.  Usually  this  inspection  is 
a  post  mortem  inquest  and  he  is  in  the  market 
lew  batterv. 


minute  dust-like  particles  to  the  bottom  of  the  eel! 
forming  a  sediment  or  •'mud"  as  it  is  commonly 
called.  The  capacity  of  the  battery  docs  not  decrease 
with  this  shedding  as  long  as  the  frame  of  the  plates 
remains  whole.  In  fact,  as  the  grids  become  thin  from 
wear,  the  cell  is  at  its  height  of  liveliness  due  to  the 
relative  amount  of  surface  exposed  and  to  the  depth 
with    which   the   reaction   goes  into   the   plates. 

The  harder  or  more  closely  packed  the  active  mate 
i-ial  is,  the  slower  will  be  the  shedding,  and  the  longer 
the  life  of  the  cell.  lint  with  this  hardness  comes  de- 
creased porosity  which  lessens  the  rate  of  diffusion, 
thus  lowering  the  capacity.  Hydrogen  and  oxygen 
gas  are  evolved  in  the  battery  reaction  and  they  must 
escape  through  the  pores  of  the  plate.  If  these  pores 
are  clogged  up.  the  battery  will  not  function  effi- 
ciently. 


the  quantity  of  mud    increases  it    may.   in   time. 

the  lower  level  of  the  grids  which  rest  on  ribs 
iting  upward  from  the  bottom  of  the  jar.  This 
1  be  avoided  wherever  possible  as  it  may  produce 
rt  circuit   which   will   lower  the  capacity  of  the 

Whenever  possible,  the  mud  should  be  removed 
■  it  becomes  really  dangerous, 
rt  circuits  are  serious  wherever  they  occur  in 
lectrical  system.     There  are  two  kinds: 


ittery  practice  the  short  circuit  is  inside  the 
1  and  is  brought  about  often  by  the  contact  of  two 
jacent   plates.  This  is  generally  due  to  faulty  in- 

•ak  through  the  mats,  accumulation  of  mud.  or 
n  the  electrolyte.  This  internal  discharge 
videnced  by  a  considerable  heating  while 
red,  ami  a  gradual  decrease  in  capacity. 
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dipped  in  sodium  bicarbonate  will  both  clean  the 
parts  and  neutralize  any  aeid  that  may  have  collected 
on  top. 

Next  inspect  for  loose  or  broken  terminal  and  con- 
nectors. Poor  contact  will  usually  be  accompanied  by 
low  voltage  and  heated  connectors  should  be  renewed 
if  necessary. 

Be  sure  that  the  covers  are  not  leaky  and  are  prop- 
erly sealed.  The  usual  indication  of  defective  sealing 
is  corroded  terminals  and  acid  soaked  cell  covers. 

Remove  the  vent  caps  and  see  that  the  acid  level  is 
maintained  above  the  tops  of  the  plates.  This  is  very 
essential.  Exposure  of  the  plates  is  a  potent  factor 
in  causing  sulphation,  lowering  the  capacity  of  the 
battery  and  overheating  the  plates.  The  lower  the 
acid  level  is.  the  more  concentrated  is  the  electrolyte. 
If  the  acid  becomes  too  strong,  it  will  attack  the  lead 
plates  ami  may  prove  fatal  to  the  battery.  Besides 
the  resistance  of  concentrated  sulphuric  acid  is  such 
that  it  is  not  a  good  conductor.  Acid  should  never 
be  added  to  a  cell  unless  it  be  known  that  some  of  the 
electrolyte  has  been  lost  through  spillage,  leaky  con 
tainers  or  excessive  gassing.  If  the  acid  level  in  one 
cell  is  much  lower  than  that  in  the  rest,  it  is  usually 
indicative  of  a  leaky  jar. 

obtainable  should  be  consulted  freely.  Knowledge  of 
the  battery's  previous  troubles  and' action  is  often  a 
material  aid  in  prescribing  the  proper  treatment. 

If  after  this  thorough  external  inspection  the  dis- 
order is  not  yet  located  the  unit  should  lie  dismantled 

The  terminals  and  connectors  are  removed  by  one 
of  two  methods. 


if  the  acid  to  drain  from  the  plates.  The  element  is 
daced  on  a  clean  table  for  inspection.  It  is  a  good 
dan  to  put  a  \\-w  white  blotters  under  the  plates  lest 
he  acid  injure  the  table.     First  remove  the  separators 
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have  been  spread  slightly.     If  the  separators  are  de- 
fective  (see  Figure  1)   they  should  lie  replaced.     In 
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fact,   it    is   usually    more  satisfactory   to  install   new 
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of  an  air-a 

•etvlene  or 

separators  anyway.    When  rubber  separators  are  used 
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ough  washing  are  ready  to  be  reinstalled. 

The  positive  and  negative  groups  are  separated  and 

The 

■ell    is   Ullsi 

aled  by  scooping 

up  the  sea 

the   plates   inspected.     When   in   good   condition  the 

pound 

putty  knife.    It 

is  essentia 

that  till 

positive  plate  is  a   dark  chocolate  brown   in  a   fully 

of  the 

sealing  coi 

.pound  be  rcmov 

■d.     Often 

it  is  .■.iii- 

charged    condition    and    a   reddish    brown    when    dis- 

venient to  Drehei 

t   the  surface  of 

the  compo 

md  with 

charged.      The    negative    plates    are    battleship   grey 

a  blow 

torch. 

charged,  and  a   lighter  grey  when  discharged.     This 

docs  not  mean  that  all  plates  not  conforming  to  these 
colors  should  he  discarded.  On  the  contrary,  the  dis- 
order can  be  very  often  found  and  remedied. 

In  general  the  plates  should  be  cut  off  and  dis- 
carded when  in  the  following  conditions: 

(  1  i  The  [dates  have  cracked  or  broken  grid  skele- 
tons. 

(2)     The  active   material   has  shedded   to  such   a 

degree   that    the  skeleton   of  tile   grid    is  exposed.       (  See 


Se, 


.kit. 


Ci)  The  plates  i 
Figure  3.  i  Buckle, 
poor  casting  in  the  manufacture  of  the  battery.  The 
lead-antimony  does  not  always  form  a  homogeneous 
alloy  on  cooling.  .More  frequently  buckling  is  caused 
by  habitually  discharging  the  battery  below  the  vol- 
tage limit.  Charging  at  too  high  a  rate  will  cause 
Concluded  on   pane  8.4 
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£   the    condiK 
quation  [10] 


Thai  is,  the  resn 
inversely  proporti 
tive  height  of  1 1 1  -  - 


/  h 


[12] 


....    K.    (=R,  +  K: 
to  the  square  ro 


the  units  involved  in  the  electric  measurement  oi  the 
How.  The  parabolic  curve  to  the  right  shows  the 
variation  of  the  conductance  in  the  electric  circuit 
representing  the  capacity  of  the  How  in  the  pipe, 
and  corresponding  to  the  percentage  variation  in 
the  differential  column  balancing  the  velocity  pres- 
sure of  the  How.  This  curve  represents  the  solution 
of  Equation  [11].  The  hyperbolic  curve  to  the  left 
of  the  diagram  shows  the  relation  between  the  con- 
ductance (or  How  capacity)  and  the  corresponding 
resistance  of  the  electric  circuit.  The  solution  of 
Equation  [12],  or  the  relation  of  R  to  h.  is  obtained 
indirectly  by  following  from  a  given  value  of  R  on 
the  resistance  curve  to  the  corresponding  value  of  h 
on  the  conductance  and  capacity  curve. 

It  will  be  observed  that  the  diagram  does  not  in- 
clude the  Hrst  10  per  cent  of  tin-  How  capacity  inas- 
much as  this  represents  only  1  per  cent  of  the  differ- 
ential column,  which  is  as  low  as  a   practical  device 

is   able   to   measure   with    any   degr< f   accuracy. 

This  disadvantage,  however,  is  offset  by  the  fact 
that  the  scale  of  the  flow  meter  can  be  chosen  so  that 
the  desired  measurements  will  fall  within  the  active 
part  of  the  scale. 

In  order  to  get  the  summation  of  the  rate  of  How. 
it  is  apparent  from  equation  [6]  that  there  must  be 
an  integration  of  the  conductance.  S.  with  respect 
to  time,  or 

1  M 

/W-     yad,-F 

[13] 


ll  MIL 


induction  type  watt-hour  meter,  but  differing  from 
it   in   important    particulars. 

The  elementary  principles  of  this  instrument   may 

be  explained   in  c lection   with  the  diagrammatic 

drawing  of  Figure  4.  The  disc  I)  of  conducting 
material  is  ()■>■<■  to  rotate  about  a  perpendicular  axis 
through  its  center  in  the  air  gaps  of  two  electro 
magnets  having  the  windings  W,  and  \V.  respec- 
tively.     \V,    is    highly    reactive    and    is    connected 

directly  to  the  s ndary  of  the  transfor r  E.     W„ 

has  a  low  reactance  and  is  connected  ill  series  with 
the  resistances  K,  and  K...  this  circuit  being  prac- 
tically non-inductive.  The  resistances  I!,  and  R 
have  the  same  meaning  as  in  Figure  1. 

The  currents  in  the  windings  W  and  \Y,  produce 
the  corresponding  fluxes  </>,  and  4>.  and  these  fluxes 
react    upon   currents   induced   in  the  disc  to  create  a 
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callv  all  of  the 


ween  <f>,  and  4>j 
nder  the  action  of  this  accel- 
across  the  fluxes  (/>,  and  <t>- 
retarding  or  damping  torque. 
its  greatest  value  has  a  mag- 
icr  cent  of  <*>,  so  that  practi 
ig  torque  is  due  to  the  motion 
•efore   verv   closelv   expressed 


K'w<f>2 


Tr  =  retarding   torque 

K'  =  a   constant 

Neglecting  friction,  which   is  very  slight,  1 
if  the  disc   will  acquire  such  a   value  that 
T,  =  T, 

ie  s] <l 

...[15] 

lence 
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P  sin  a   [20] 

And    if    the    frequency 
ant,    and    Equation    [20] 
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dt  and 
[22] 


quantity  of  the  fluid  pa 
shown  by  equation  [13]. 
It  is  apparent  from  tin 
[22]  that  the  integratioi 
dent  df  the  voltage  from 
It  is  to  lie  understood. 
pendence  will  not  exist 
voltage.  For  example,  th 
not    operate   with   zero   v 


of  Equatioi 
is  indepen 


are  for  unsaturated  magnets.  In  designing  this 
meter,  a  voltage  regulation  of  plus  or  minus  10  per 
cent  was  used  as  the  basis,  and  for  this  range  the 
instrument  is  practically  independent  of  the  voltage. 
Referring  to  Equation  [20]  it  is  seen  that  a  change 
in  the  frequency  would  change  the  indication  of  the 
meter,  and.  since  the  frequency  may  vary  a  few 
per  cent  from  normal,  it  is  desirable  to  have  the 
instrument  practically  free  from  error  due  to  such  a 
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cans'.  This  has  been  accomplished 
nieni  of  circuits  shown  in  Figure  5. 
chanical  parts  are  indicated  in  this 
letters  common  to  Figure  4  and  Fi 
the  same  electrical  features.  The 
shunted  by  a  resistance  R'  and  a  r 
reactance  being  several  times  the  r 
I?'.     The  winding  W„  is  now  made 
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\\   =   drop    over    R, 

V,  <r    VY     (approximately 
=  admittance    of   the    circuit    from    A 

o   B,  and   V  =  applied  voltage. 

S  =  V     (approximately) [26] 

unted  reactances  are  large  compared 
stance  and  therefore  the  susceptance  is 
legligible.      Combining    these    relations 
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While  there  are  several  factors  entering  into  the 
equency  effect,  it  has  been  found  possible  to  design 
e  meter  so  that  the  frequency  error  is  practically 
jgligible  for  the  ordinary  fluctuations  found  in 
:ht  and  power  circuits.     Equation   [28]  may  then 
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ins  [3]  and  [4]  that  the 
the  fluid  measured  de- 
is  well  as  the  velocity 
prases,  the  density  may 
may  be  desired  to  make 
lires.      The    density    is    a 
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Continued  from  page  76  link  between  velocity  and  pressure.    That  is 

radius  vector  is  14.:.  inches.     Its  equation  is  there-  dPd               l)v- 

t'ore,                                 ,  i  i  -  -  .  (Equation   2) 

xy  =  —     -=105 [4b]  ,„,              .                 ""                 "K 

o  rhen  again,  we  have  the  kinematical  fact  of  a  d.-ti- 

s^!rt''sV'rall"!'v!M.tnrs'l!!!  between  ffi^S  tang^V  h^h^-     T1"^  if  '»"  velocity  al   any 

■      i  point    is   analyzed    by    its   components   alone;   the    \- 

Since   all    these   hyperbolas   are   approaching   the  p"onents  must  besuch  tnatVhrir  resulTanl  wmildfSl 

same  co-ordinates  as  asymptotes,  the  innermost  and  tan»en1  to  the  hyperbolic  stream  line  at  every  noint 

outermost    hyperbolas  must  get  closer  and  closer  to  0f  ^e  stream  line 

each    other   as   they   approach    the    entrance   to   the  ,    •      ,           ■     ,'       ,  .       ,.     ,                  .     ,,    . 

elbow.    They  are  furthest  apart  along  the  45  degree  ,  ."  ."  ,  mv"  "'     ,  ""  s,     "y«odynanucs     that  tor 

line,   which   may  justly  be  called  the  line  of  sym-  "  1L'T1(,nless  n°w  along  nyperoonc  stream   lines    the 

metrv,   and   which   is  also   the   line   of  the  shortest  k    ,         ,       °i      'S        "'*?   l       v  -m'"I'"''tl,in''1 ,}° 

,•■           .              mi         e          ■      4.1                     c   ,i       i  1l"'  length  ot   the  correspom  inir  radius  vec  or.    This 

radii  vectors.     Therefore  in  the  case  ot   the  hyper-  °.          ,       ,           , '  ,      .             ,  .       .          '. 

.    v       n           ti                                  i                .   .i  ■       i             ..  I"  a  rectanirular  hvperbo  a.  is  equal  to  the  radius  ot 

bolic  elbow,  the  cross-sectional  area  at  this  plane  ot  .             t  ,,                        -\       n',     ,    • 

,,         .,     ,     ,  .,                   '     .     ,,  curvature  at  the  same  point.     That   is. 

symmetry  is  greater  than  that  at  the  entrance  to  the  ■ .,., 

elbow,  and  will  not  for  this  reason  interfere  with  ,         ,.  .               .      7  ~  f"           ,                       LHJ 

, .      '                            ,      ..          ,                               ,.  where  H  is  a  constant   which  depends  unon  the   rate 
adjustments    in    velocity,   etc.,   necessary    tor   m; 

taining  a  stream  line  flow. 


.f  fl« 


Since  tor  a  plane  stream  line  flow  a  definite  lun- 

,      ,   ,-      1     .  .    ,    .                ,     •                              ,  the    velocity    conation    [8]    ,.<-    .,..., 

anced  relation  exists  between  veloeitv,  pressure  and  ,    .      ,.           ',      ,'    ■        t,      d               ec 

,    ■„        ,    ,.                                        .      ,.     '     '                 ,.  data   tor  calculating  the  flow   coettn 
centrifgual  force  at   every  point  of    any  stream  hi 

,"'  sa""'  ''1US     "'    ""'.'"  '"^  '"""    '"    ."'  effcc      for  veloeitv  found  i mation  [8]  into  equation  [2] 

lbow"     Por  simplification  u.(,            oht;m|  ;m        4ressio]]  ^  „„,      'u.t,  c\ifJ 


From  the  centrifugal  force  equal [2] 

iquation  [8]  we  now  have 
Jating  the  flow  coefficient  in 
flow.     By  substituting  the  e 


d  more  perfect  balance,  this  elbow  is  made  of  ui 


(  «  -  - )      m 


rence     Th 
form   depth  so  that  any  cross  section  is  a   rectangle. 

It  is  the  average  velocity  through  this  rectangular 

area    which    is    ordinarily    measured.      This    is    done 

by  measuring  the  pressure  difference  between   two        ,, 

points  on  the  line  of  symmetry,  one  point  near  the  ,,  ,      ,     .       -,- 

.  ,  ,    ,.  i  .i  '     t  .i  EL  =  shortest  radius  vector  of  the  m 

inner  hyperbolic  curve  and  the  other  near  the  outer  I    •    .  -I  nl 

curve.     Because  of  the  existing  definite  motion,  the  T1  ,    ■  '"  ,  '"     ,.  .  ,. 

,.-.  ,     .  ,     ,  R  =  shortest     radius    vector    of     an 

pressure  difference  between  these  two  points   lias  a  h  bol 

definite  relation  to  the  average  velocity  through  the  ,,  ■  pt       -..«,  .    .  ,, 

,  ,.  ,,         ,        .  ,       ,,       .*  u  nr,  I  pressure       I  1 1  ft  Cl'Cl  ICC       iM'tWCCl!       til 

plane   oi    symmetry,   that    is.  a   definite   flow  eoern-  '                  ,        ,     ,, 

cicnt  exists.     When  this  average  veloeitv  is  multi-  '""s    'I11'    aJ  '!■  "'''  Pressure 

plied  by  the  area  of  the  rectangular  section,  the  rate  """  al""-  ""'  l""'  "r    *  "'"" 

of  flow   is  determined.     Thus  we  have.  "    tlh'   M<M""1    oreasure    connection    is   mad. 


I' 


KV2gH    =    K\  2g-    [5]        ?,.    the    pressure   difference    used    for   fli 

D  ls  (''inal    to 


y  =  Avn  [6] 

W  =  DAva  =  AK\  2gPaD    [7] 


-     (R!       -   Ri)  [9a] 


symmetry  of  the  elbow 


ilarlv    from    equation    [8] 

■age   veloeitv  alone  the  line 


K  =  How  coefficient  of  the  elbow  average  vei 

II  =  equivalent   velocity   head   correspond-  calculated  to  De 

ing  to  the  average  velocity.  _    _     B        ■■  ~~  K''                       f  Q, 

Pd^  pressure    difference    corresponding    to  Va                                                          I-     J 

the  velocity  head  II  .     ,    ,                    ....                          ,. 

D  =  density  of  the  fluid  faid  by  comparison   oi   the  equations  for  pressure 

A  =  area   of   plane   of  symmetry  rectangle  difference    and    average    velocity    their    relation    is 

Q   =  flow    of    the    fluid,    in    cubic    feet    per  found   '"   '"'' 

sec I  I  R-   —    R, )        /          2gP 

W   =  flow     of     the     fluid,     in     pounds     per  v\  = - 

second.  2           V      D(Ri— Rf) 

Having  thus  solved  the  problem  of  proper  curva-  /TR — —  R^P                                          [11] 

ture  of  the  elbow  for  maintaining  a  definite  stream  ,  "' l    \;2gH K  \  2gH 

line    How.    resulting    in   a    definite    relation   between  /      4.(^2 ^2^ 

average  velocity  and  a  measurable  pressure  differ-  5.                             ha              n  ■   ; 

ence.  our  next  problem  is  to  determine  this  definite  1  heretore.    tor   trictionless  no 

relation,  or  flow  coefficient  .  nt  a  'lyperbonc  elbow  is, 

As     was     previously     pointed     out,     the     balance  ■'      (R3— Et)2                       R,     I     R, 

between  centrifugal  force  and  pressure  distribution         K  =  — —      [12J 

alone  the  line  of  svmmetrv  gives  us  one  connecting  \          4CR-— R- )           \        4(R-— R,  ' 
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The  simplicity  of  calculating  the  Motionless  flow 
coefficient  of  a  hyperbolic  elbow  is  thus  apparent. 
It  is  worthy  of  mention  at  this  point  that,  in  the  case 
of  water,  actual  weighing  tests  made  at  the  Armour 
Institute  of  Technology  have  shown  the  flow  coeffi- 
cient for  water  to  he  very  close  to  that  correspond- 
ing to  frictionless  How.  '  The  reader  is  referred  to 
the  author's  graduation  thesis  for  further  details  of 
these  tests.  It  is  to  he  noted  that,  for  frictionless 
flow,  the  pressure  distribution  along  the  line  of  sym- 
metry follows  the  law  of  a  parabola  of  the  second 
degree. 

Ordinarily,  however,  friction  is  found  to  he  a 
factor,  e.  g.,  in  the  ease  of  steam,  gases,  etc.  It  is 
here  that  tin-  perfect  balance  between  pres- 
sure, velocity,  and  centrifugal   force  i es- 

sary  for  maintaining-  a  stream  line  Mow. 
comes  in  particularly  handy  For.  suppose 
that  for  any  reason  whatever,  the  velocity 
distribution  along  the  line  of  symmetry 
should  change;  say.  because  of  friction,  or 
taking  an  extreme  ease,  because  foreign 
material  is  purposely  fed  into  the  elbow. 
This  change  of  velocity  distribution,  wheth- 
er large  or  small,  would  immediately  change 
the  centrifugal  forces,  with  a  correspond- 
ing readjustment  of  pressure  distribution 
in  accordance  with  the  centrifugal  force 
equation.  Therefore,  if  we  experimentally 
measured  the  ultimate  new  pressure  distri- 
bution and  in  this  way  determined  the 
equation  of  the  pressure  distribution 
curve,  we  could  still  make  use  of  equation 
(2)  for  calculating  the  law  of  velocity  dis- 
tribution. In  other  words,  a  pressure  dis- 
tribution curve  for  the  line  of  symmetry 
of  a  hyperbolic  elbow  is  a  veritable  X-Kay 
picture  of  the  exact  nature  of  velocity  dis- 
tribution along  that  line.  After  we  know 
the  law  of  velocity  distribution,  it  is  a  sim- 
ple matter  to  calculate  the  average  velocity 
in  terms  of  pressure  difference,  ami  from 
the  last  information,  the  flow  coefficient  of 


average  velocity  and  pressure  difference. 
or  the  constancy  of  the  flow  coefficient,  is 
constancy  in  the  nature  of  the  pressure 
distribution  curves.  For  in  order  that  the  How 
coefficient  at  low  velocities  should  be.  let  us  say. 
of  a  greater  value  than  at  higher  velocities,  the 
nature  or  equation  of  the  pressure  distribution  curve 
must  change  with  different  loads.  Only  such  a 
change  would  indicate  a  change  in  velocity  distri- 
bution with  a  corresponding  change  in  the  relation 
between  average  velocity  and  pressure  difference, 
resulting  in  a   change  in  the  How   coefficient. 


Pour  pressure  differences  are  tuns  measured,  all 
at  the  same  time,  the  maximum  obtainable  pressure 
difference  being  between  the  inner  curve  pressure 
connection  and  that  at  the  outer  curve  of  the  elbow. 
From  these  simultaneous  four  pressure  difference 
readings,  a  pressure  distribution  curve  may  be 
plotted  in  terms  of  pressure  difference  against  radii 
vectors,  the  latter  being  the  distances  of  the  pres- 
sure connection  points  from  the  origin  of  the  hyper- 
bolic curves  of  the  elbow.  By  varying  the  How,  the 
maximum  pressure  difference  may  be  changed  with 
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ig  dt 


test    it    is 


to  know  the  exact  rate  of  flow,  nor  any  character- 
istic of  the  fluid  such  as  static  pressure,  temperature 
or  specific  gravity.  The  whole  test  consists  of  tak- 
ing simultaneous  pressure  difference  readings  with 
the-nudtimauometer.     The  simplicity  of  such  a  test 


ist    w 


Xow  pressure  distribution  along 
metry  of  a  hyperbolic  elbow  lend; 
direct  measurement.  Thus  by  the 
manometer  which  consists  of  four  i 
a  common  pressure  connection  m 
possible  to  measure  along  the  line  < 
pressure  difference  between  the  pri 
at    the    inner    curve    and    that    at    a 


f  sym- 

sily  to 
multi- 
•s  with 


impany  at  their  25th  street  sta- 
line.  Gas  flow  was  varied  from 
feet  per  hour  to  400,000  cubic 
a   large  number  of  intermediate 

.■ates  of  flow.     T( mpare  the  pressure  distribution 

curves  for  all  these  rates  of  flow,  theoretical  curves 
were  plotted  following  a  definite  higher  parabolic 
law.  namelv 
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C0  and  C  are  constants. 

R  =  radii  vectors,  inches. 
The  2i/>  degree  parabola  was  chosen  after  an 
analysis  of  the  experimental  data.  On  the  same 
.sheet  the  actual  pressure  difference  readings  were 
plotted,  those  of  each  test  corresponding  to  the  same 
rate  of  flow  being  marked  by  the  same  symbols. 
The  alignment  of  these  points  with  the  theoretical 
curves   was   then    studied    to    determine    how    closely 

data. 

The  reader's  attention  is  referred  to  the  curves 
shown  in  Figure  2,  which  were  secured  from  pres- 
sure distribution  tests  on  natural  gas.  A  close  agree- 
ment between  experimental  data  and  the  curves 
will  be  noted.  This  agreement  exists  in  spite  of  a 
variation  in  the  tests  of  from  -4  per  cent  to  10(1 
per  cent  of  maximum  load  conditions.  When  the 
fact  is  considered  that  pressure  distribution  is  so 
sensitive  to  any  change  in  the  nature  of  flow  that  a 
change  in  the  flow  coefficient  of  only  ().:!  per  cent 
affects  the  power  of  the  parabolic  curves  as  much  as 
25  per  cent,  it  becomes  apparent  that  the  small 
differences  between  some  of  the  observed  pressure 
readings  and  the  corresponding  calculated  values, 
as  indicated  by  the  curves,  have  very  little  effect 
upon  the  final  value  of  the  flow  coefficient.  Thus. 
for  frictionless  flow,  when  the  theoretical  pressure 
distribution  curves  are  parabolas  of  the  second 
power,  the  calculated  flow  < fficienl  For  the  hyper- 
bolic  elbow  is 

K  =  0.667 
while  for  the  actual  flow,  where  friction   is  a   factor, 
and  in  which  case  the  pressure  distribution  curves 
were   experimentally  found   to   be   parabolas  of  the 
•J1-,  power,  the  same  coefficient  comes  out   to  be 

K  =  0.665. 
With    these    consistent    pressure   curves    in    mind, 
with   their  sensitiveness  to  changes  in  the  nature  of 
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;i  considerable  overheat  in  the  cell  which  will  expand 
tlic  plates  until,  being  restrained  on  all  edges,  they 
can  do  nothing  but  buckle. 

Plates  in  which  buckling  is  not  too  serious  may  be 
straightened  out  by  removing  them  from  the  element 
and  pressing  them  between  two  clean  boards  in  a 
plate  press  or  an  ordinary  bench  vise. 

(4)  The  plates  are  sulphated  to  such  a  degree  that 
restoration  is  impossible  as  shown  in  Figure  4.  Sul- 
phations  produce  a  white  chalk-like  substance  over  the 
surface  of  the  active  material  of  the  plates.  Being 
a  nonconductor  of  electricity  this  substance  lowers 
the  battery  capacity  to  a  very  marked  degree. 

Exposure  to  the  air  will  cause  rapid  sulphation  of 
the  plates.  In  particular,  the  negatives  will  be  sul- 
phated injuriously.  Charging  will  usually  remove 
the  sulphate  from  the  positives  while  to  remove  it 
from  the  negatives  requires  considerable  overcharge 
which,  as  stated  above,  is  dangerous  from  the  point 
of  buckling.  So  it  is  sometimes  necessary  to  injure 
one  part  of  the  battery  to  cure  another.  Lacking  this 
overcharge  the  sulphation  will  continue  until  the 
cut  ire  plate  is  ruined. 

To  restore  a  badly  sulphated  negative  to  use.  a  spe- 
cial cycle  of  charge  and  discharge  is  used  instead  of 
one  overcharge.  These  cycles  are  called  treating 
cycles.  The  cells  arc  charged  for  a  lone-  time  at  a 
rate  low  enough  to  produce  a  maximum  gravity  read- 
ing with  the  least  gassing  and  rise  in  temperature. 
The  cells  are  then  discharged  at  a  ten  hour  rate  to  a 
final  voltage  of  about  180  volts  and  then  recharged. 
This  cycle  is  continued  until  the  particles  of  active 
materials  have  readjusted  themselves  and  the  plate 
has  assu d    its   normal   condition. 


Idleness  is  a  frequent  cause  of  sulphation.  The 
plates  of  batteries  left  in  a  discharged  condition  tend 
strongly  toward  sulphation.  Batteries  in  storage  or 
otherwise  idle  should  be  charged  at  least  once  a  month. 

The  electrolyte  surface  should  at  all  times  be  kept 
above  the  tops  of  the  plates,  that  no  part  may  be 
exposed. 

(5)  The  active  material  has  swelled,  losing  con- 
tact with  the  plates.  Sometimes  due  to  excessive  heat- 
ing, the  active  materials  of  the  negatives  bulges  to 
such  an  extent  as  to  lower  its  conductivity  through 
poor  contact  with  the  plates.  These  grids  can  usually 
be  put  in  satisfactory  condition  by  pressing  the  mate- 
rial back  in  position  while  still  soft  and  moist.  The 
plates  should  first  be  washed  by  dipping  them  in 
clean  water.  Do  not  allow  swiftly  running  water  to 
come  in  contact  with  the  plates  as  the  expanded 
materia]    is   in   a    very  delicate   condition   and   can   be 

between  two  clean  boards  until   the  material  adheres 
to  the  plates. 

(6)  The  active  material  of  the  positive  plate  is 
very  soft  and  muddy.  If  the  plat.'  was  not  removed 
when  in  this  condition  excessive  shedding  would  soon 


th 


•y  deleterious  to  the  cell,  being  noth- 
short    circuit    set    up    on    the   plate 


The  defective  plates  may  be  conveniently  removed 
by  either  sawing  or  cutting  the  plate  on  the  lug  just 
below  the  cross  bar.  A  pair  of  nippers  or  a  putty 
knife  and  a  mallet  are  often  convenient. 

After  cutting  out  any  defective  plates,  new  plates 
should  be  burned  on  and  the  cell  reassembled.  (Opera- 
tions discussed  by  the  author  in  "Automotive  Elec- 
trical  Engineer,"  for  October.  1022.) 

It  is  often  desirable  to  burn  a  used  plate  back  into 
the  group  after  treatment.  It  is  necessary  first  to 
lengthen  the  lugs  which  were  shortened  in  cutting  off 
the  plates.  The  plate  is  placed  on  a  flat  surface  and 
the  lug  is  built  around  with  small  iron  bars.  Stick 
lead  is  melted  over  the  mold  thus  formed  until  the 
new  lug  is  completed. 


th 
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contractor  is  selected,  a  maximum,  of 
work  can  be  done  by  the  contractor's  own  forces 
rather  than  by  subcontractors.  This  eliminates  one 
profit  (the  sub-contractor's)  on  all  items  that  can 
be  properly  handled  without  the  introduction  of  a 
sub-contractor.  These  profits  will  average  from  Id 
to  2.V  ,  in  most  of  the  sub-contract  trades  involved 
in  the  usual  building  or  industrial  plant. 

Construction  machinery  can  be  regulated  both  as  to 
quantity  and  quality  to  reduce  manual  labor  to  a 
proper  minimum  and  the  charges  for  the  contractor's 
machinery  arc  open  to  the  owner's  inspection,  so  he 
can  he  sure  he  is  not  paying  excessively,  for  its  use. 
The  contractor's  overhead  or  supervisory  staff  on 
the  job  is  subject  to  the  owner's  constant  scrutiny  and 

1 an    insure   this   staff  being   held   at   a    minimum. 

All  books  of  account  and  records  of  every  description 
pertaining  to  the  work  are  open  to  the  owner's  audit 
and  he  can  satisfy  himself  that  there  are  no  concealed 
profits.  All  cash  discounts,  which  amount  to  a  con- 
siderable total,  are  made  to  revert  to  the  owner.  A 
small  expenditure  by  tin-  owner  for  inspection  of  the 
contractor's  work  will  insure  energetic  job  adminis- 
tration. Changes  due  to  errors  or  omissions  in  plans 
and  to  the  owner's  desire  to  make  alterations  as  the 

work    pro ds   carry   no   penalties  or   unfair   profits, 

as   they   are   made   at   their  actual  cost   plus  only   the 

This  is  a  very  wide  field  for  discussion  and  there 
are  great  differences  of  opinion  concerning  the  points 
here  discussed.  Familiarity  with  these  questions 
should  not  be  limited  to  the  engineer  who  enters  the 
construction  field  either  as  a  construction  engineer, 
designing  engineer  or  contractor.  They  are  of  equal 
interest  to  those  engineers  who  will  become  identified 
with  a  wide  range  of  industries  whose  activities  will 
include  extension  of  plant  facilities.  Greater  injus- 
tice is  done  to  his  employer  by  the  engineer  who  holds 
prejudiced  ideas  antagonistic  to  a  proper  form  of  fee 
contract  as  applied  to  a  large  proportion  of  the  indus- 
trial construction  being  done  and  to  be  done  in  this 
country.  The  form  of  contract  should  be  such  that 
the  interests  of  the  owner  and  the  contractor  are 
identical,  and  the  contractor  should  have  definite  as- 
surance before  he  proceeds  that  he  is  going  to  receive 
adequate  compensation  for  the  service  he  renders. 
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results  for  the  past  six  months.  The  meters  are  pro- 
vided with  automatic  compensation  for  changes  in 
temperature,  pressure,  and  specific  gravity,  and  are 
guaranteed  to  be  accurate  within  2%  of  the  actual 
reading  between  1-V,    and  100$   of  capacity. 

Mr.  Xaiman  has  incorporated  his  business  under  the 
name  Hyperbo  Electric  Flow  Meter  Company  of  which 
he  is  president.  He  has  installed  an  up-to-date  factory 
equipped  with  modern  machinery  and  is  now  engaged 
in  quantity  production  of  the  flow  meter.  During  a 
recent  visit  to  the  plant  the  writer  was  shown  flow 
meters  in  various  stages  of  production.  The  produc- 
tion of  each  individual  part  has  been  made  a  subject 
of  special  study  which  often  involved  the  design  and 
construction  of  special  tools  and  equipment  in  order 
to  make  it  economically.  Factory  production  methods 
of  a  high  order  are  in  use  in  this  factory  and  inasmuch 
as  almost  the  entire  technical  and  business  staff  con- 
sists of  Armour  men  it  is  certain  that  1.  A.  T.  has 
turned  out  some  men  capable  of  devising  and  putting 
into  effect  real   production   methods. 

R.  II.  Strang.  '04,  was  a  caller  at  the  Institute  a 
few  days  ago.  Men  who  were  students  between  1900 
and  1904  will  remember  the  "south-paw"  baseball  star 
who  held  down  first  base  for  the  "Tech"  team  for 
three  consecutive  years.  His  sobriquet  was  •'Fuzzy*' 
because  of  an  unruly  shock  of  blond  hair,  which,  by 
the  way.  is  not  as  unruly  now  as  it  was  twenty  years 
ago.  To  those  of  us  who  knew  him  well,  however,  he 
seems  very  little  changed  from  the  days  when  his 
trusty  bat  drove  in  many  a  run  on  the  baseball  dia- 
mond. 


ig' 
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superintendent  of  the  electric  light  ami  power  plant  in 
his  home  town.  Richland  Center,  Wis.  He  was  in 
charge  of  the  operation  of  the  entire  property  for 
several  years  where  he  was  able  to  effect  many  econ- 
omies through  the  introduction  of  modern  methods. 
Later  upon  the  death  of  his  father  he  took  over  the 
active  management  of  a  rather  extensive  hardware 
business  in  which  his  father  had  been  engaged  for  a 
number  of  years.  Thus,  partly  from  choice  and  partly 
through  force  of  circumstances  another  alumnus 
passed  from  the  field  of  pure  engineering  into  busi- 
ness. When  asked  particularly  for  an  expression  of 
opinion  on  this  point   .Mr.  Strang  replied  that  as  he 

looked   back  on    nearly    twenty   years   in   engii ring 

ami  business  he  was  fully  convinced  of  the  value  of 
engineering  training  and  experience  as  a  preparation 
for  business.  He  stated  that  he  had  found  it  true  in 
his  business  and  recommended  an  engineering  course 
for  the  young  man  who  expects  to  go  into  business. 
particularly  in  a  manufacturing  line. 

F.  P.  Straucb,  *1«.  is  mechanical  engineer  with  the 
Cniversal  Oil  Products  Co.  of  Chicago.  Their  busi- 
ness deals  chiefly  with  the  production  of  gasoline  from 
petroleum  by  means  of  a  recracking  process  which 
they  have  developed.  They  have  also  developed  and 
patented  the  equipment  used  in  their  process  and  have 
built  a  large  Chicago  plant  for  the  production  of  gaso- 
line. Mr.  Strauch  has  had  much  to  do  with  the  en- 
gineering work  in  the  erection  of  this  plant  and  lias 
developed  into  an  expert  in  this  highly  specialized 
line  of  manufacture.  In  view  of  the  constantly  in- 
creasing demand  for  gasoline  it  is  important  to  in 
erea*e  the  vield  to  the  limit  and  t>e  TTrnver«H  O^l 
Products  Co..  is  doing  a  valuable  work  along  this  line 


An  interesting  letter  has  recently  been  received  from 
Mr.  Strauch  in  Baltimore  where  he  has  been  since  last 
December.  His  company  is  erecting  four  of  their 
recracking  plants  for  the  Interoeean  Oil  Co.,  of  that 
city  and  he  is  in  charge  of  the  work.  They  are  also 
erecting  four  plants  for  the  Prudential  Oil  Co.,  just 
half  a  mile  away  from  the  other  job  and  Mr.  Strauch 
is  supervising  that  installation  also.  In  addition  to 
the  engineering  work  he  cooperates  with  the  purchas- 
ing departments  of  the  two  companies  in  the  purchase 
of  all  materials  and  supplies  needed  in  the  work.  Fred 
will  bean  extremely  busy  man  while  these  eight  plants 
a iv  ^uing  up 

The  same  company  is  building  two  plants  at 
Warners,  N.  •!.,  when'  the  engineer  on  the  job  is  F.  J 
Mack,  another  Armour  man.  Strauch  and  Mack  fre- 
quently find  it  necessary  to  communicate  with  each  by 
telephone  as  the  various  problems  of  construction  come 
up  from  day  to  day.  Mr.  Strauch  is  looking  for  an 
assistant  and  would  like  to  get  an  Armour  man.  The 
business  of  the  company  is  growing  rapidly  and  any 
young  man  who  starts  now  with  Mr.  Strauch  will  soon 
be  in  charge  of  erection  work  himself.  The  future  of 
the  company  is  very  promising  because  the  market  for 
gasoline  is  almost  sure  to  be  good  as  far  ahead  as 
anyone  can  predict. 

The  Bready  brothers.  William.  '15  and  Ira,  '20. 
wvvv  visitors  at  the  Institute  recently.  Both  are  with 
the  Permutit  Company,  William  in  Pittsburgh  and  Ira 
in  Chicago. 

Harold  Luttge.  '17.  has  been  for  several  years  with 
Hie  Edison  Power  Co.,  Big  Creek,  Calif.,  where  he  has 
gained  considerable  experience  in  central  power  sta- 
tion work.  Recently  he  returned  to  Chicago  and  has 
accepted  a  position  with  the  Marshal  Electric  Co.  who 
manufacture  and  market  battery  charging  sets.  In 
the  present  popularity  of  the  radio  it  would  seem  that 
battery  charging  outfits  should  be  in  great  demand 
Mr.  Luttere  expects  to  locate  permanently  in  Chicago. 

E.  I).  Merry,  '03,  is  with  the  Hubbard  Spring  Com- 
pany. Pontiae.  Michigan.  A  few  days  prior  to  the 
recent  visit  of  the  "Tech"  basketball  team  to  Detroit 
he  wrote  asking  for  a  copy  of  the  new  yells,  so  that  he 
misrht  hi'  on  the  job  as  a  rooter  at  the  game  with  De- 
troit Cniversity.  We  congratulate  Mr.  Merry  on  his 
loyal  Armour  spirit  which  is  still  strong  after  being 
away  from  the  Institute  for  28  years. 

We  are  greatly  pleased  to  be  able  to  inform  our 
readers  that  the  article  which  we  are  publishing  from 
the  Ilyperbo-Eleetrie  Flow  Meter  Company  comes 
from  an  organization  which  is  being  managed  and 
directed  entirely  by  Armour  Institute  alumni. 

In  a  recent  letter  which  has  been  received  from 
Mr.  Xaiman  the  following  list  of  our  alumni  is  in- 
cluded: 

Julius  M.  Xaiman,  '21,  President  and  General  Man- 
ager. 

Ilirsch  Epstein.  '20.  Production  and  Service  Man- 
age]'. 

Clifford  L.  Burnham,  '12.  Sales  and  Advertising 
Manager. 

Morris  Wisner  Lee   '99.  Advertising  Counsel. 

•Tuild  Mitnick,  '20.  Design  and  Production  Engi- 
neer. 

Louis   Newman.    '21.   Design    Engineer. 

Leo  Maranz,    '21,  Service  Engineer. 

Tt  is  our  wish  that  the  Hyperbo-Electric  Flow 
Meter  Company  might  enjoy  unbounded  success. 


Ma.ch,    1923 
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EDITORIALS 


It  is  with  ureal  sor 
fatal  injury  of  one 
Harold  E.  Grigg,  Cla 
inu-  Department. 

While  crossing   in 
State   Street    ear   fron 
on  the  morning  of  Pe 
by  an  automobile  speeding  soi 
opposite  track. 

He  was  immediately  taken  to 
Hospital  where  the   efforts  of 
the  hospital  staff  to  save  his  lit 
He  died  at  9:15  in  the  evening. 

Harold  Grigg  was  a  graduate 
Free  School  of  Manual  Trai 
attained  an  excellent  record  ; 
He  was  well  known,  well  liki 
among  his  classmates  at  the  A 
of  Technology. 
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Assemblies,  real  live,  snappy,  interesting  ones,  have 
been  coming  thick  and  fast  of  late.  On  February  1. 
( 'aptain  Eddie  Rickenbaeker  recounted  his  interesting 
experiences  and  thrilling  adventures  as  American  Ace 
of  Aces  on  the  Western  Front. 

On  February  11  Rev.  Frederick  W.  Shannon,  our 
good  old  friend  and  patron,  gave  the  Lincoln's  birth- 
day address.  Dr.  Shannon  pays  us  a  visit  every  year 
at  about  this  time. 

February  21  brought  Mr.  Julian  Arnold.  Commer- 
cial Attache  of  the  American  Embassy  in  China,  who 
spoke  on  the  very  interesting  subject,  "Opportunities 
for  Young  Men  in  China." 

Another  extremely  interesting  discussion  of  a  sub- 
ject similar  in  some  respects  to  the  last,  was  presented 


by  .Mr.  Norman  V.  Pearce,  An 
and    explorer,    who    talked    a 
World's  Curiosity  Shop." 
Give  us  more  of  this  kind! 


poet, 
the 


Mr.  George  D.  Conner.  Class  of  '21.  was  placed 
first  in  Architectural  Design  in  the  entrance  examina- 
tions at  the  Beaux  Arts  in  Paris  in  March. 

In  the  Second  Preliminary  of  the  Society  of  Beaux 
Arts  Architects  of  New  York,  I,  Jerry  Lobel,  Class 
of  '21.  was  placed  first  and  II.  K.  Bieg,  Class  of  '22. 
was  placed  third.  The  subject  of  this  competition  was 
"A  Summer  Hotel."  which  required  the  development 
of  the  plan  in  twenty-four  consecutive  hours  of  work. 
They  are  now  two  of  the  five  final  competitors  for 
the  prize  and  for  which  they  must  execute  a  problem 
from  .May  5th  to  July  16th.  The  final  drawings  are 
made  under  the  supervision  of  the  Committee  of  the 
Society   in   the  last   two  or  three   weeks  in   New    York 
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The    following   is   a   list 
being  worked  upon  by  tin 

Freshmen — A  Niche  with  a 
for  an  Architect. 

Sophomores — A  Study  in  V 
for  the   Vestibule  of  an    [mpo 

Juniors — A  Reception  Rood 
is  Required  in   Perspective  with  a   Study  of  All  the 
Furnishings. 

Seniors — A  Reviewing  Stand  and  Reception  Pa- 
vilion with  all   its  approaches  and   accessories. 

The  Doorway  illustrated  on  the  cover  is  from  tic 
McYeagh  House  by  II.  II.  Richardson,  ArcliiP-et. 
which  was  so  generously  given  to  the  Armour  Institute 

through    the   efforts   of   the    Historical    Committ if 

the  American  Institute  of  Architects.  The  ornamental 
part  of  the  doorway  will  undoubtedly  be  incorporated 
in  some  feature  of  the  new  Armour  Institute  buildings. 
Richardson  considered  this  his  best  piece  of  decorative 
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BASKET  BALL 

r  basket  ball  season  for  this  year  ended  with  the 
Forest  game  at  the  Armory  on  February  28. 
This  marks  the  close  of  what  may  be  considered  a 
wry  unsuccessful  year  from  the  standpoint  of  games 
won.  Out  of  a  total  of  fifteen  (15)  games  played, 
only  four  (4)  were  won  by  us. 

Into  every  student's  mind  comes  the  question  of  why 
this  is.  Could  if  be  that  the  material  was  of  too  poor 
a  caliber  to  stand  the  gaff  of  intercollegiate  competi- 
tion .'  With  three  regulars  of  last  year's  squad  ami 
the  largest  turn-out  of  Freshmen  for  several  years. 
many  of  whom  had  won  reputations  on  championship 
High  School  teams,  it  seems  as  though  at  least  a  medi- 
ocre team  could  have  been  produced. 

Were  the  general  playing  conditions  of  the  squad  up 
to  normal  .'  This  year,  for  the  first  time,  our  team 
had  a  really  good  floor  to  play  on  and  with  the  start  of 
the  season  we  had  high  expectations  of  a  successful 
season  as  the  school  gymnasium  has  long  been  con- 
sidered a  decided  handicap  for  the  training  of  our 
basket  ball  teams.  Scholastically,  the  team  was  some- 
what  above  the  average  and  no  serious  cuts  were  made 
on  the  squad  because  of  low  scholarship.  With  the 
heavy  programs  that  all  the  players  carry,  ranging 
from  thirty  to  forty  hours  a  week,  their  physical  con- 
dition is  never  the  lest,  but  that  has  long  been  the 
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ARMOUR  TECH  BAND 

The  Armour  Tech  Band  is  something  new.  Organ- 
ized this  semester  by  a  group  of  hopeful  windjam- 
mers, the  band  at  the  present  time  gives  promise  of 
adding  one  more  to  the  list  of  successful  organizations. 

There  are  fifteen  men  on  the  roll  and  they  are  all 
working  hard  to  have  a  hand  for  Circus  day. 
Rehearsals  are  held  every  Wednesday  afternoon,  and 
more  men  are  needed. 


The  Judges  of  the  Song  and  Cheer  Contest  con 
ducted  by  the  Armour  Tech  Athletic  Association  .lur- 
ing the  fall  of  1922.  after  serious  deliberation  awarded 
the  prizes,  under  the  rules  of  the  Contest,  as  follows: 

1st    Prize  Alma  Mater E.  F.  Gillette,  '06. 

2nd  Prize  Alma  Mater ....  E.   I-'.  Gillette,  '06. 

1st    Prize  Fight  Soup Whitfield  and  Spaid. 

'2nd   Prize   Fight  Smif; PROFESSOR    If.    1!.    Pli.M.rcx. 

1st    Prize  Cheer   II.  W.  Munday. 

2nd  Prize  Cheer   II.  W.  Mi.ni.ay. 

3rd    Prize   Cheer II.  W.  Mimiay. 

C.  M.  KiRKiiupp,  Chairman. 
Committee:     Kirkhtjff,  Leigh,  Schommer,  Nutt, 
Crane. 


WESTERN  SOCIETY  OP  ENGINEERS 
The  Armour  Branch  of  the  Western  Society  of 
Engineers  continues  to  present  speakers  who  are  an 
inspiration  to  those  who  hear  them.  On  January  18th 
Professor  Kesner  of  the  Civil  Department  presented 
a  very  interesting  paper  on  "What  Is  an  Engineer?" 
His  discussion  of  the  various  viewpoints  on  the  sub- 
ject, and  of  the  lack  of  a  universal  definition  of  an 
engineer,  made  the  meeting  profitable  as  well  as 
enjoyable. 

Because  of  examinations  and  change  of  semesters 
the  next  meeting  was  not  held  until  March  1st.  At 
this  meeting  Dr.  Dignan  gave  an  address  on  the  sub- 
ject, "'Selling  Your  Services."  Dr.  Dignan 's  talks 
always  give  us  inspiration  for  greater  achievement, 
and  this  one  will  not  soon  he  forgotten.  He  is  a  man 
of  wide  experience  with  a  national  reputation,  and  his 
talk  had  that  punch  which  all  engineers  need.  Dr. 
Dignan  will  always  find  a  welcome  at  Armour  Tech. 
The  programs  for  the  remainder  of  the  year  will 
include  II.  M.  Byllesby,  Benjamin  Bills.  J.  L.  Hecht, 
and  A.  M.  Van  Auken. 


AMERICAN  INSTITUTE  OF  CHEMICAL 
ENGINEERS 

The  Armour  Chemical  Engineering  Society  has 
been  accepted  by  the  American  Institute  of  Chemical 
Engineers  and  is  the  third  student  body  to  be 
admitted  This  is  another  step  forward  and  it  is 
expected  to  benefit  the  Institute  as  a  whole  as  well  as 
the  members  of  the  society. 

A  smoker  was  held  in  Room  D  in  the  Mission  on 
February  2,  1923.  The  Imperial  Jazz  Band  func- 
tioned splendidly,  and  Mr.  Amsbary  entertained  us 
with  some  of  his  delightful  French-Canadian  tales. 
Smokes,  with  sandwiches,  doughnuts,  and  cider  were 
the  other  attractions  during  the  evening. 


ARMOUR  TECH  ATHLETIC  ASSOCIATION 
Among  the  various  enterprises  which  the  Athletic 
Association  has  been  promoting  the  work  of  the  Foot- 
hall  Committee  is  perhaps  most  vital  at  the  present 
time.  A  questionnaire  was  sent  to  all  schools  in  the 
country  winch  offer  courses  in  engineering,  the  pur- 
pose being  to  secure  information  which  the  committee 
needed  for  their  work.  The  following  are  some  of 
the  questions:  Does  football  support  itself  at  your 
school  ?  Approximately  what  expense  is  involved  for 
coaching,  for  training,  and  for  equipment,  etc.?  What 
percentage  of  the  squad  study  engineering?  What 
percentage  of  the  team  are  engineering  students? 
How  much  practice  does  your  squad  get  before  the 
opening  of  school  .'  What  amount  of  practice  after 
school  commences  .'  How  many  games  does  your  team 
schedule?  WThat  is  your  average  attendance  for  a 
game?  What  is  the  attitude  of  your  faculty  toward 
football  ?  What  do  you  think  of  the  advisability  of 
establishing  a  football  team  in  a  professional  engi- 
neering school  such  as  ours?  What,  conditions  are 
necessary  for  a  successful  football  team? 

The  committee  will  have  a  complete  report  ready 
by  .March  22nd.  The  officers  of  the  Athletic  Asso- 
ciation are  working  on  a  set  of  rules  and  regulations 
that  will  fill  a  long  felt  need.  Much  of  the  activity 
is  divided  up  into  the  proper  departments,  such  as 
track,  golf,  tennis,  and  swimming.  Matters  of  regular 
routine  are  being  attended  to  such  as  finance,  mass 
meetings,  and  so  forth.  Plans  for  Circus  Day  are 
also  being  made. 


JIE  ORCHESTRA 
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That's  the  spirit  with  which  the  recent  appearances 
of  the  orchestra  have  been  received.  The  remarkable 
progress  made  by  our  musicians  of  the  orchestra  of 
late  is  the  result  of  many  diligent  sessions  of  prac- 
tice in  the  Auditorium  under  the  able  direction  of 
Mr.  F.  McCluskey,  assisted  by  II.  Altermatt.  As  a 
reward  for  their  efforts,  several  engagements,  both  at 
home  and  away,  were  secured,  two  of  them  in  conjunc- 
tion with  the  Glee  Club. 

Since  the  last  issue  of  the  Engineer,  the  orchestra 
has  taken  its  place  on  the  program  upon  six  occasions 
and,  as  we  go  to  press,  are  about  to  fulfill  another 
engagement  with  the  Glee  Club  at  Hinsdale.  In  order 
to  accommodate  all  these  engagements,  so  close  to- 
gether, it  necessarily  meant  an  enlargement  of  the 
repertoire.  In  consequence,  many  new  selections  have 
been  added,  among  them  the  "Hungarian  Dance."  No. 
"i.  by  Brahms  and  "Lilies."  by  Bendix.  two  works 
which  have  been  very  well  received  by  the  students. 

On  Friday  night,  February  23,  the  orchestra  jour- 
neyed out  to  Oak  Bark  to  take  part  in  a  joint  concert 
with  the  Glee  Club.  The  inhabitants  of  Oak  Park 
accorded  both  Chilis  a  hearty  reception  and  continued 
to  demand  encores  throughout  the  program  from  the 
Continued  on  page  90 
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SALAMANDER 
"Salamander,"'  an  honorary  senior  society 
Department  of  Fire  Protection  Engineering  h; 
organized  with  the  following  as  charter  memb 
Faculty  Member: 

Professor  J.  B.  Finnegan. 


Student 

Members: 
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THETA  XI 

On  February  3,  L.  Dean  Alber,  Chas.  W.  Barger. 
Henry  .M.  Harris.  Martin  C.  Hussander,  Philip  F. 
Kingsley,  II.  Walter  Regensberger,  .Murray  Russell, 
Rohert  C.  Sisson,  and  ('.  Truman  St.  Clair  were 
initiated  into  Theta  Xi. 

Thursday.  February  8th.  the  newly  initiated  men 
were  guests  of  honor  at  an  Initiation  Banquet  and 
Honorary  Stag  at  the  University  Club.  Sixty-five 
brothers  of  T.  X.  were  present,  and  among  the  alumni 
of  our  own  Chapter  were  Webster.  Caiiinan.  Cole. 
DeCelle,  Dowse.  Dierking,  Eierdam,  C.  S.  Hamilton, 
Ilayden,  Maitre,  Nothhelfer,  Peterson,  Penn,  Begens- 
berger,  Shotwell,  Thompson.  King.  Lake,  Pond. 
Loehow,  Stone.  Stoker  and  Turley.  Professor  Paul, 
Professor  Penn,  Truman  St.  Clair  and  Fred  Dierking 
responded  to  calls  from  our  most  excellent  toast- 
master,   Addison  A.  Righter,  of  Yale. 

An  informal  House  Dance  held  on  February  17th 
attracted  forty-four  couples,  and  needless  to  say, 
everyone  was  sorry  to  hear  "Home  Sweet  Home." 
Bro.  and  Mrs.  Frank  Pond,  and  Bio.  and  Mrs.  .1.  B. 
Nothhelfer  kindly  officiated  as  chaperones. 

By  far  the  most  important  and  largest  stag  of  the 
year  is  set  for  April  27,  for  at  that  time,  the  fifty- 
ninth  birthday  of  Theta  Xi  is  to  be  honored,  and  we 
can  safely  estimate  an  attendance  of  more  than  one 
hundred  Theta  Xi  Brothers. 


PHI   KAPPA  SIGMA 

On  February  third,  after  a  week  of  fun  and  excite- 
ment, eight  men  were  initiated  into  the  Alpha  Epsilon 
Chapter  of  Phi  Kappa  Sigma.  Theodore  Bockman, 
Earl  Busch,  Donald  Davidson,  William  Dean,  Eugene 
Hedges,  Robert  Mallory.  and  Charles  Melka  stood  the 
acid  test  of  the  fraternity  and  are  now  enjoying  the 
privilege  id'  wearing  the  Phi  Kap  badge. 

A  house  dance  in  January;  a  dance  given  by  the 
Phi  Kap  Chili  tor  the  active  chapters  in  Chicago,  at 
the    Drake,    followed    by    a    buffet    lunch    at    the    club 

house;  and  an  informal  dance  at  the  A.   E.  hi have 

comprised  the  social  events  of  this  season. 

Roy  C  Jensen,  President, 

A.    E.    Chapter. 

RHO  DELTA  RHO 

Although   we  were   busy   preparing   lor  our  annual 

dance  on  January  21,   l!lL':i.  all   of  us  came  through 

the  terrors  of  the  final   exams  with  our  feel    firmly  on 

the    ground,    albeit    we    were    a    little    haltered    and 


BETA    IMII 
17th   marked  the  sei 

Among  the  'aim, in 
-  Malwitz,  F.  Baird. 
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TAP  DELTA    IMII 

tackling  those  casual'  acquaintances,  our  textbooks. 
However,  in  the  interval  between  the  laying  down  of 
one  hook,  and  the  taking  up  of  another,  we  have  found 
time  for  smokers,  get-togethers,  and  a  Fathers'  and 
Sons'    Night.      Our    dinner-dance,    to    he   given    some 

to   say   the   least. 


DELTA  TAP  DELTA 

pledges  on  Saturday.  .March  24th.  ami  Sunday.  March 
25th.  Any  alumni  of  the  chapter,  or  any  traveling 
Kelts  who  call  attend  the  initiation  will  he  more  than 
welcome. 

The  Western  Division  Conferem I'  the  Fraternity 

was  held  here  in  Chicago  on  Friday  and  Saturday. 
February  23rd  and  24th.  In  conjunction  with  the 
conference,  the  annual  Delt  Prom  was  held  on  Friday 
evening,  the  23rd,  at  the  Blackstone.  Dancing  pre- 
vailed from  nine  until  tin to  the  tune  of  two  orches- 
tras. At  midnight,  supper  was  served,  ami  favors 
passed  around. 
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GLEE  CLUB 

After  making  ;i  very  creditable  showing  in  the 
recent  [ntereollegiate  dee  Club  Contest  held  on  Feb- 
ruary 9  at  Orchestra  Hall,  the  Glee  Club  has  turned 
its  attention  to  outside  engagements,  and  to  prepara- 
tion  for  the  Home   Concert. 

The  outside  engagements   have   I n   at   Oak   Park 

..n  February  23,  and  Hinsdale,  III.,  on  March  2.  The 
programs  consisted  of  a  well  selected  set  of  songs  and 
were  very  ably  executed  with  the  aid  of  Mr.  Tucker. 
tin-  director. 

The  main  object  in  view,  however,  is  the  Home 
( 'oiieei-t.  which  is  to  he  held  on  April  27.  At  the 
present  time  no  place  lias  been  found  in  which  to 
hold  the  concert,  but  a  committee  has  been  appointed 
to  investigate  and  a  report  is  expected  soon.  The 
Home  Concert  this  year  should  surpass  the  concerts 
held  in  the  preceding  years.  The  new  Activity  Fee  of 
the  Athletic  Association  entitles  every  student  to  a 
seat  at  the  Home  Concert  and  this  should  serve  to 
create  a   keen   interest  ill  the  matter. 

A  number  of  new  men  haw  recently  entered  the 
club  and  are  now  working-  hard  to  help  the  older  mem- 
bers make  the  Home  Concert  a  hit;'  success.  The  spirit 
shown  by  these  men  is  the  kind  of  spirit  that  ••makes" 
a  club.  Every  man  in  school  who  can  sing'  should  feel 
himself  hound  by  a  sense  of  dutv  to  help  make  the 
Glee  Club  at  Arm. mi'  Te.-h  second'to  none. 

IT.  ('.  Friedman.  Secretani. 


AMERICAN  INSTITUTE  OF  ELECTRICAL 

ENGINEERS 

The  An ir   Branch  of  the  American   Institute  of 

Electrical  Engineers  holds  meetings  regularly  on  the 
first  and  third  Thursdays  of  the  month  at  11  :•'!"  a.  m. 
Practically  all  of  the  speaking  this  year  has  been  done 
by  outside  men.  and  we  have  been  very  fortunate  in 
securing  as  speakers  the  men  mentioned  below. 

On  January  11.  1923,  .Mr.  .Morrison,  of  the  Acme 
X-liay  <'....  talked  about  X-Rays.  The  finals  inter- 
rupted the  regularity  of  the  meetings  for  a  time,  and 
the  next  meeting  came  on  February  15.  when  Prof. 
Xash  spoke  on   "A    Problem   in   Engineering."     On 

.March  1.  Mr.  Grenell,  Of  the  Illinois  Hell  Telephone 
Co..  delivered   a    lecture  on   "The    Design  of  Telephone 

Circuits  as  Compared   with  that  of  Power  Circuits." 
We  are  very  much   indebted  to  Prof.  Moreton  for 


his  assista 


II 


M. 
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■akers. 


FIRE    PROTECTION    ENGINEERING    SOCIETY 

The  society  has  been  as  active  as  the  prospects  of  the 
first  meeting  of  the  year  showed  that  it  would  be.  At 
our  meeting  in  October.  .Mr.  Stanley  Williams  of  the 
National  Safety  Council  spoke  to  us  on  the  work  of 
that  organization.  He  brought  out  the  fact  that  fire 
prevention  is  a  problem  which  has  to  do  with  the  safe- 
guarding of  life  as  well  as  of  property.  He  enlarged 
upon  the  subject  of  the  protection  of  life,  bringing  up 
the  problem  as  met  in  the  modern  industries,  and 
showed  that  protection  of  the  workers  leads  to  in- 
creased efficiency,  the  saving  of  compensations,  and  an 
increase  in  the  morale  of  the  entire  organization. 

.Mr.  R.  E.  Verner  was  the  speaker  at  our  November 

i ting.     lie  gave  us  an  insight  into  the  workings  of 

the  Fire  Prevention  Department  of  the  Western  Actu- 
arial Bureau. 


Mr.  Verner  is  the  manager  of  this  department,  the 

duty  of  which  is  t lucate  the  public  in  the  need  for 

fire  protection  and  fire  prevention. 

Early  in  December  we  had  a  short  business  meeting 
followed  by  a  very  interesting  talk  on  "Coal  Storage" 
by  M  r.  ( 'arl  Eppich.  This  was  the  first  of  the  talks  by 
the  students  which  are  being  planned  for  the  future 

At  our  most  recent  meeting.  Mr.  -I.  V.  Parker,  Man- 
ager of  the  Western  Actuarial  Bureau  and  Chairman 
of  the  Fire  Insurance  Scholarship  Committee,  spoke 
to  us.  He  emphasized  the  important  part  that  a 
thorough  college  training  has  in  the  preparation  of  a 
man  for  the  profession.  At  the  conclusion  of  Mr. 
Parker's  address.  Mr.  H.  T.  Nelson  produced  his  mov- 
ing picture  machine  and  showed  two  films,  such  as  are 
being  used  in  the  educational  campaign  for  Fire  Pre- 
vention. 

Continued  from  pay<   88 

playing  of  the  first  orchestral  piece  to  the  singing  of 
'"For  Armour"  in  conclusion.  The  orchestra  was 
encored  upon  both  appearances  and  recognized  them 
by  trying  to  "raise  the  roof"  with  two  marches, 
including  the  "Stars  and  Stripes."  by  Sousa. 

The  sixth  and  last  showing  of  the  orchestra,  as  we 
go  to  press,  is  the  assembly  of  March  1st.  At  present 
all  indications  point  to  a  successful  showing  of  the 
orchestra  at  the  Home  Concert  which  it  is  now  looking 
forward    to    as    its    triumphal    accomplishment    of   the 

SI  (IMA  KAPPA  DELTA 

Sigma  Kaps  held  their  annual  '"Dads'  Night" 
smoker  on  February  10.  1923.  Movies,  stunts,  and  a 
radio  concert  entertained  the  paters.  Several  of  the 
alumni  were  there,  among  them:  L.  L.  ("Doc") 
"    rg  and  J.   C.   E. 
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'SCROLL  AND  TRIANGLE 
The  activity  at  the  Scroll  and  Triangle  House  dur- 
ing January  was  somewhat  subdued.  The  "exams" 
were  to  blame.  One  Smoker  was  held  during  January. 
February  proved  to  be  a  more  active  month.  On  Feb- 
ruary 5th  a  banquet  was  held  in  honor  of  several 
prominent  engineers.  A  Dinner  Dance  was  held  on 
February  17th.  Initiation  week  was  held  the  week 
of  the  eighteenth.  Something  was  doing  every  night 
of  that  week  as  those  that  "hit  the  trail"  can  testify. 
The  following  men  were  initiated:  McDowell  Beck 
Treff,  Montgomery,  Hoff.  Olson  and  Flenner. 


We  are  looking  forward  to  entertaining  the  Faculty 
on  Friday,  .March  9th,  and  plan  to  show  them  a  good 
time.  And  the  following  week,  all  alumni  of  our 
chapter  are  invited  to  attend  a  house  dance.  We  can 
assure  you  of  a  great  time. 

Our  scholastic  standing,  compiled  this  last  week,  is 
a  source  of  gratification  to  the  chapter.  Tt  is  some- 
what  above  *">', . 

The  chapter  is  looking  forward  to  continued  good 
fortune,  and  expects  a  100%  turn-out  of  alumni  for 
the  May  10th  anniversary  party. 

R.  O.  Bradley. 
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VACUUM  TUBES  AND  THEIR 
FUTURE 

By 

G.  M.  Wilcox,  Professor  of  Physics 

The  vacuum  tube  as  a  generator  of  alternating 
current  for  use  in  radio  communication  lias  recently 
become  familiar  to  the  general  public  as  well  as  to  en- 
gineers. The  ordinary  power  tubes  arc  capable  of 
supplying  only  a  small  output,  usually  not  exceeding 
a  few  hundred  watts. 

For  large  sending  stations  intended  for  long  dis- 
tance communication,  a  large  number  of  such  small 
tubes  would  be  required,  and  other  sources  of  high 
frequency  electric  currents,  such  as  the  Poulsen  arc 
and  the  Alexanderson  generator,  have  been  employed 
instead  of  tubes.  Engineers  of  the  Bell  System  Re- 
search Laboratories  and  of  the  General  Electric  Go. 
have  recently  developed  power  tubes  giving  an  output 
of  up  to  100  K.  W. 

The  engineering  problems  encountered  in  the  con- 
struction of  such  tubes  are  many.  The  tube  must  be 
water  cooled  because  of  the  large  amount  of  heat  pro- 
duced when  it  is  in  operation.  To  accomplish  this  a 
method  was  devised  whereby  glass  and  copper  may  be 
sealed  together  without  danger  of  separation  when  the 
joint  is  subjected  to  considerable  changes  of  tempera- 
ture. To  install  the  heavier  metallic  parts  in  the 
tube  and  seal  the  glass  and  copper  joints  it  was  nec- 
essary to  devise  special  mechanical  apparatus. 

In  order  to  obtain  a  permanent  vacuum  it  was 
found  necessary  to  preheat  the  metal  parts  in  a  special 
vacuum  furnace  before  placing  them  in  the  tube. 
This  was  done  to  get  rid  of  the  large  amount  of  gas 
occluded  on  the  surface  of  the  metal. 

The  anode  of  the  100  K.  W.  tube  is  of  seamless 
copper  tubing  sealed  to  the  glass  and  water  cooled. 
The  grid  is  of  molybdenum  and  the  filament  is  of 
tungsten.  The  power  used  in  heating  the  filament  is 
0  K.  W.,  the  current  required  being  111  amperes. 
The  voltage  used  in  the  plate  circuit  is  10,000  volts. 

Recently  the  engineers  of  the  Radio  Corporation  of 
America  substituted  a  vacuum  tube  sending  set  made 
by  the  General  Electric  Co.  for  the  regular  Alexander- 
son  generator  used  in  trans-Atlantic  transmission  at 
Rocky  Point,  L.I.,  and  used  it  continuously  for  sixteen 
hours.  The  operators  in  charge  of  the  sending  keys 
werejnot  aware  of  the  substitution,  and  the  receiving 
operators  in  England  and  in  Germany  apparently 
noticed  no  difference. 


BOOK  NOTES 


Recent  Additions  to  the  Library— of  Interest  In  Faculty 
an,l  Students: 

Adams,  J.  Q. — "Shakespearean  Playhouses." 

A  history  of  twenty-two  English  theaters.  Interest- 
ing to  all  interested  in  English  literature,  as  well  as 
students  of  Shakespeare. 

American    Association    of    Engineers — "Publicity 
Methods  for  Engineers." 
"The  purpose  of  this  book  is  to  make  plain  the  prin- 
ciples of  presenting  to  the  public  information   about 
engineers." 

Bacon,  R.  F.  and  W.  A.  Hamor — "American  Fuels." 

This  is  a  complete  summary  of  the  characteristics 
and    economic    utilization    of    various    kinds    of    fuels. 
interpreted  according  to  modern  practice  for  the  chemi- 
cal and  mechanical  engineer. 
Bell,  Loins — "The  Telescope." 

"This  is  the  first  adequate  publication  since  Sir  Wil- 
liam Herschel's  treatise." 
Best,  William  X. — "Burning  Liquid  Fuel." 

"A  practical  treatise  on  the  perfect  combustion  of 
oils  and  tars,  giving  analyses,  calorific  values  and  heat- 
ing temperatures  of  various  gravities  of  fuel." — Trans- 
actions of  the  American  Society  for  Steel  Treating. 

Brodekick,  .1.  T—  "Pulling  Together." 

A  discussion  of  a   plan  rapidly  growing  in  favor  for 
the  better  co-operation  of  capital  and  labor. 
Bugee,  E.  E. — "Fire  Assaying." 

Originally  prepared  for  use  in  the  course  in  fire 
assaying  at  the  Massachusetts  Institute  of  Technology. 
Campbell.  X.  R. — "Physics — the  Elements." 

A  systematic  treatment  of  accepted  doctrines,  show- 
ing clearlv  the  fundamental  proposition  on  which  thev 
are  based. 
Clark,  F.  ('.—"Principles  of  Marketing." 

A  discussion  of  the  most  fundamental  problems  and 
principles  of  the  marketing  process. 
Day,  D.  T  —  "Handbook  of  the  Petroleum  Industry." 

This   subject    of   growing   interest    is   fully   covered, 
from  the  taking  up,  the  prospecting  and  locating  of  oil 
lands  through  the  methods  of  testing,  transportation 
and  refining. 
Haroeniu-rg.  W.  E.    -"Mosquito  Eradication." 

The  book  takes  up  every  phase  of  the  problem,  and 
contains  much  material  of  value  to  the  sanitary  engi- 
neer. 
PoLAKOV,  W.  X.— "Mastering  Power  Production." 

A  book  of  interest  and  value  to  the  engineer,  econo- 
mist and  student.  The  examples,  while  drawn  from  the 
field  of  power  production,  mav  be  applied  to  mastering 
nroduction  of  anv   kind. 


<)_' 


THE  ARMOUR  ENGINEER 


March.    1923 


(■■■ 


Til  ■'    Hilil'  ItfJS 


P*  :v 


1  m 


3  i~|  ;  i-j.|. 
"5 — 8  •  «      * 


ffii .  e 


f4J&-'- tell      ?!«:5n;.'S!-..;i«^'i-:!.i!i5":t'    :f  ; 


yyaama 


%  *!M*vH  iii:^i--i&:{i  $ 


-:: 


March.    1923 


THE   ARMOUR    ENGINEER 


<-;3 


S 


\, 


Cost  $10 
— you  can  sell  them 
for  thousands 

Why  is  a  used  book  unlike  a  used 
car?  Because  the  more  you  use  it, 
the  more  you  can  sell  it  tor. 

Books  make  brains,  and  the  world 
pays  high  for  brain  power. 

The  bulging  dome  on  the  library  is 
worth  emulating.  It  marks  the  way 
to  bulging  pockets. 

Don't  take  our  word  for  it.    Ask 

some   of  the   old  grads,  the   men 

who  have  gone  out  before  you  to 

sell  their  books. 

Some  have  sold  them  for  more  than 

others.   Why?    Just  ask. 

But,  you  may  say,  books  are  not 

the  only  thing.    You're  right. 

Still,  they  help. 

'stem  Electric  Company 


1S69  makers  and  distributors  of  electrical  equipment 
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square  inch  pressure  involves  a  very  high  velocity. 
And  if  the  Lower  velocity  range  is  analyzed,  it  is 
apparent  that  if  anything  there  is  a  tendency  for 
the  effect  of  friction  to  decrease.  This  would  only 
lend  to  cause  the  2%  power  parabolic  pressure  dis- 
tribution curves  to  approach  those  of  Motionless 
How,  or  parabolas  of  the  second  power,  with  a  maxi- 
mum possible  flow  coefficient  change  of  0.3  per  cent. 
Considering  the  fact  that  no  such  change  of  curves 
is  noticeable  even  at  *24  per  cent  loads,  what  are  the 
probabilities  of  the  occurrence  of  these  changes  for 
loads  ranging  between  24  per  cent  and  5  per  cent.' 
And  if  there  is  some  slight  change  what  harm  would 

As  they  say  in  the  courts,  the  attorney  for  the 
defense  now  rests  his  case  with  jury,  and  leaves 
for  them  to  decide  whether  these  facts  do  not  prove 
our   contention  that. 

i  1  i  The  flow  coefficient  of  a  Hyperbolic  Elbow 
is  a  definit(  constant  for  all  ordinary  now  ranges, 
and    that 

(2)  This  coefficient  can  be  calculate,!  from  the 
dimensions  of  the  elbow  only. 

In  Figure  4  it  is  illustrated  how  this  flow 
cient  may  be  calculated  from  the  dimensions 
hyperbolic  elbow,  and  how  it  is  affected  1 
power,  X,  of  the  pressure  distribution  curve, 

Pd  =  C„  -  OR". 

Besides  the  pressure  distribution  tests  men 
many  other  tests  were  made  on  the  12  inch  elbow 
in  Kansas  City,  furnishing  a  complete  analysis  of 
the  gas  How  through  the  elbow.  After  these  numer- 
ous tests  were  completed,  the  consistency  and  defi- 
tiiteness  of  the  flow  coefficients  of  hyperbolic  el- 
bows for  gas  was  proven  beyond  any  doubt  by  the 
consistent  results  of  these  tests. 

Finally,  it  was  decided  to  make  a  real  check  of 
the  calculated  flow  coefficient  of  a  hyperbolic  elbow 
against  some  absolute  measurements,  namely  with  a 
gas  holder.  Following  this  plan,  four  complete 
holder  tesls  were  run  off.  each  seven  hours  long. 
An  S  inch  hyperbolic  elbow  was  used,  anil  the  Hows 
measured  were  from  80,000  to  135,000  cubic  feet 
per  hour,  or  from  about  60  to  100  per  cent  of  maxi- 
mum load.  In  these  tests  primary  interest  obtained 
in  checking  the  calculated  elbow  coefficient  for  a 
fair  load  range  rather  than  in  testing  electrical 
meter  accuracy.  The  latter  tests  can  be  made  much 
more  easily  in  the  shop  or  laboratory.  In  three  of 
these  tests,  the  complete  run  of  accuracy  of  the 
Hyperbo-Electric  Flow  Meter  was  within  0.25  per 
cent,  while  in  the  fourth  test  it  was  within  less  than 
1  per  cent.  A  copy  of  the  data  shed  and  calcula- 
tions for  one  of  these  tests  is  shown  in  Figure  (i. 

Tt  is  when  experimental  engineering  makes  such 
a  perfect  check  of  a  theoretical  idea,  that  one  feels 
fully  rewarded  for  years  of  hard  work  and  effort. 
It  took  over  four  years  to  develop  Hie  Hyperbo- 
Electric  Flow  Meter  to   its   present   stage. 

The  solution  of  the  problems  of  accurate  measur- 
ing of  pressure  differences,  developing  an  electrical 
recorder,  determining  the  factor  of  density  as  af 
footed  by  static  pressure,  temperature  and  specific 
gravity  will  be  discussed  in  a  succeeding  article. 
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The  contractor  has  practically  nothing  to  sell  but 
service  and  judgment.  He  is  not  infallible  any  more 
than  the  architect  or  the  engineer  who  is  responsible 
for  the  plans,  ami  there  is  no  reason  why  the  con- 
tractor should  be  called  upon  to  take  all  the  risks 
which  make  him  nothing  but  a  gambler.  The  owner 
who  is  willing  to  assume  certain  of  the  risks  which 
have  been  so  industriously  exaggerated  by  lump  sum 
contractors  will  profit  largely  by  so  doing,  while  at 
the  same  time  getting  what  hi'  wauts.  when  he  wants 
it,  knowing  that  hi'  is  paying  for  it  only  what  it  is 
worth. 

Continued  from  page  80 
function  of  the  absolute  temperature  pressure  and 
speeifle  gravity  of  the  gas;  hence,  by  making  cor- 
rections for  such  of  these  factors  as  vary,  the  vol- 
ume or  the  weight  of  a  gas  may  be  obtained  for 
some  standard  conditions  while  the  measurements 
may    be    made    under    other    conditions. 

By  referring  to  Fig.  .">,  it  is  seen  that  there  are 
three  resistances.  K,.  K'  and  R",  one  or  more  of 
which  may  be  varied  with  a  corresponding  variation 
in  the  speed  of  the  meter.  It  thus  becomes  pos- 
sible to  change  these  resistances,  automatically  in- 
otherwise,  with  changes  in  pressure  temperature  or 
specific  gravity.  For  example,  the  resistance  R1 
might  be  varied  with  the  pressure  through  a  con- 
siderable range  without  appreciably  changing  the 
total  impedance  between  A  and  B  as  fixed  by  the 
velocity  of  the  flow.  The  indications  of  the  meters 
are  in  this  manner  corrected  for  pressure.  In  a 
similar  manner,  corrections  for  temperature  or  spe- 
cific gravity  may  be  made  bv  usino-  the  resistance 
R"  or  R,.  ' 

We  thus  have  an  integrating  meter  giving  an 
electrical  quantity  proportional  to  the  amount  of 
fluid  passing  a  given  point,  practically  independent 
of  the  ordinary  variations  in  voltage  and  frequency 
and  which  may  be  corrected  for  any  changes  in 
density.  The  instrument  is  very  simple  in  con- 
struction and  from  all  indications,  it  appears  to  be 
quite   permanent    in   its  calibration. 

Continued  from    page  S7 

situation  at  Armour  and  would  not  make  such  a  de- 
cided difference  in  one  year's  record. 

Were  our  men  properly  trained  ?  This  is  something 
hard  for  the  casual  observer  to  decide  with  fairness. 
Even  the  most  cynical  student  will  not  say  that  our 
team  did  not  tight.  Our  team  needs  no  "fight  song" 
to  inspire  it  with  the  will  to  win.  No,  it  is  not  the 
fact  that  their  morale  was  low  but  that  it  was 
useless;  and  there  is  no  more  saddening  sight  in 
athletics  than  to  sec  a  team  fighting  blindly,  hopelessly 
to  defeat. 

With  the  desire  thai  our  activities  in  all  lines  shall 
have  the  best  opportunity  possible  for  their  develop- 
ment, we  have  instituted  the  Armour  Tech.  Athletic 
Association.  It  is  the  duty  of  this  organization  to  in- 
vestigate unsatisfactory  conditions  and  take  the  steps 
necessary  to  remedy  them.  So  it  is  that  the  student 
body  plead  or  rather  charge  the  Association  to  "seek 
ye  and  find"  that  whatever  is  the  cause  of  our  poor 
showing  in  basket  ball,  may  be  eliminated  and  that 
next  year  we  will  come  back  with  all  the  fighting  spirit 
the  Armour  Snirit.  that  was  shown  this  year  and 
show  a  goodlv  factor  of  safety  at  the  end  of  the  season. 
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OVAL  LABEL 

Takes  the  Guess  Work 
Out  of  Buying 


YOU  can't  tell  all  about  foods  by  their  ap- 
pearance, any  more  than  you  can  judge  the 
voltage  of  an  ele&ric  current  by  looking  at 
it       or  the  strength  of  a  steel  structure  by  trying 
to  push  it  over  with  your  foot. 

But  when  you  elect,  the  Armour  Oval  Label 
as  your  guide  in  buying  foods,  you  have  removed 
all  guess  work.  Armour  Oval  Label  foods  are 
seleded  by  men  who  are  experts  in  judging 
foods.  Only  the  highest  possible  quality  in  each 
kind  is  allowed  to  be  marketed  under  this  quality- 
identifying  grade  mark. 

Let  Armour  Oval  Label  foods  supply  you  with 
the  energy  you  need  to  do  a  better  day's  work. 

ARMOUR  1*1  COMPANY 

CHICAGO 


<ll. 
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Engineering  Sells,  Too! 


A  whole  lot  of  the  make-believe  has  been 
eliminated  from  selling  operations  in  the 
past  ten  years.  The  old  idea  that  sales- 
men were  born  to  the  sample-ease,  that 
they  carried  some  sort  of  a  special  diplo- 
ma from  the  University  of  Pooh,  has  had 
to  break  camp,  along  with  the  other 
exploded  theory  which  insisted  that  a 
salesman  must  be  a  "good  fellow",  a  man 
of  strange  habits,  tremendous  stories, 
and  unquestioned  qualities  both  as  a 
mixer,  and  as  an  assimilator. 

Now  we  believe — nay.  we  know — 
that  the  best  salesman  is  the  man  who 
knows  most  about  his  goods,  and  can 
talk  most  interestingly  about  them. 

This  being  the  proven  case,  it  isn't  so 
queer  that  engineering  should  find  a  real 
and  effective  application  in  the  selling 


field,  especially  if  the  merchandise  mar- 
keted is  an  engineering  product  t  hat  is 
bought  and  operated  by  engineers. 

Every  engineer  who  now  engages  in 
the  sale  and  distribution  of  Westinghouse 
products  feels  that  he  is  doing  work 
worthy  of  his  training — for  he  is  carrying 
Service  and  Sincerity  to  Industry,  and 
to  mankind!  He  is  out  where  the  fighting 
is  often  the  fiercest,  and  he  is  putting  up 
a  battle  for  the  things  that  he  believes 
are  right.  And  a  man  can't  expect,  nor 
ask,  a  bigger  chance  than  that! 

Sixty  percent,  approximately,  of  the 
engineering  graduates  who  come  to 
Westinghouse  find  their  way  eventu- 
ally into  some  phase  of  selling.  And 
we  are  proud  to  have  them  there — and 
they  are  glad  to  be  there! 


Westinghouse  ( W 


ACHIEVEMENT  &  OPPORTUNITY 


/WESTINGHOUSE^ 
1     ELECTRIC    JA 
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JhemmBallBearingffincipk 

The  highest  stage  in  the  development 

of  friction -reducing  bearings  has  been 

reached  in  the  Ball  Bearing. 


In  this  type  the  rolling 
element — a  sphere — 
has  the  advantage  of 

A  single  dimension 
Continuous  working 

surface 
Uniform    working 

surface 
Uniform  shape 
Uniform  strength 


These  advantages  promote 

Minimum  rolling  friction 
Elimination  of  problem  of 

aligning  and  adjusting 

rolling  elements 
Accuracy  of  manufacture 
Perfection  in  finish 
Simplicity  of  construction 


All  of  which  residt  in 

Smoothness  and 
quietness  of  oper- 
ation 
Reliability 
Durability 
Economy 
Efficiency 


Any  ball  bearing  having  the  STROM  imprint  can 
be  depended  upon  as  incorporating  all  of  the  quali- 
ties which  are  essential  in  a  high-grade  bearing. 


I 


bEARINGs9 

U.  S.  BALL  BEARING  MFG.  CO. 
4560  Palmer  St.,  Chicago,  111. 
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INDUSTRIAL   BUILDINGS    SHOULD   BE   WELL 
LIGHTED. 

From  the  employer's  viewpoint,  the  big  difference 
between  men  who  work  out  of  doors  and  those  who  per- 
form tasks  inside  the  building,  is  the  factor  of  light.  Day- 
light furnishes  sufficient  illumination  outside  during  the 
daytime  working  hours  for  men  to  pursue  their  tasks 
efficiently  and  safely.  But  the  proposition  of  getting 
enough  daylight  into  the  interior  of  industrial  buildings, 
requires  some  thought. 

It  is  not  a  difficult  problem  by  any  means,  and  any 
employer  can  take  advantage  of  daylight  and  utilize  it  for 
lighting  his  building  during  the  daytime,  if  he  desires.  It 
is  an  excellent  light,  especially  suitable  for  the  eyes,  re- 
ducing eye  strain  and  eye  weariness  to  a  minimum,  and 
has  the  great  economic  advantage  of  costing  nothing. 

To  utilize  daylight  to  the  utmost,  we  must  first  pro- 
vide means  for  allowing  daylight  rays  to  enter  the  interior 
of  buildings  in  sufficient  quantity — namely,  proper  and 
adequate  windows  and  skylights.  Many  excellent  instances 
cf  buildings  designed  with  a  due  regard  to  the  importance 
cf  daylight  lighting  can  now  be  seen  in  many  of  our  in- 
dustrial cities.  Such  buildings  present  the  appearance  of 
being  practically  all  windows — "window  walled,"  as  they 
are  termed — and  this  type  of  daylight  construction  is 
coming  rapidly  into  favor,  because  it  constitutes  a  more 
healthy  building  for  large  numbers  of  employes,  both 
from  the  lighting  and  ventilation  standpoints. 

Among  those  who  have  constructed  this  type  of  mod- 
ern industrial  building  may  be  mentioned:  The  Shredded 
Wheat  Co.,  Gillette  Safety  Razor  Co.,  Lyon  &  Healy  Piano 
Co.,  H.  J.  Heinz  Co.,  Corona  Typewriter  Co.,  Skinners 
Macaroni  Co.,  Grape  Juice  Co.,  Dodge  Bros.,  Nelson  Valve 
Co.,  Piston  Ring  Co.,  Remington  Arms  Co.,  and  a  great 
many  others. 

The  Larkin  Co.,  Philadelphia,  has  erected  a  building 
almost  entirely  glass,  85%  being  windows,  and  the  Loomis 
Breaker,  operated  by  the  D.  L.  &  W.  R.  R.  Co.,  Nanticoke, 
Pa.,  is  literally  a  glass  house,  being  93.5' ',  of  glass.  The 
new  buildings  of  the  Winchester  Repeating  Arms  Co. 
have  an  average  glass  area  of  58%. 

An  investigation  covering  18  buildings  constructed  by 
the  Aberthaw  Const.  Co.,  Boston,  shows  that  the  average 
window  area  is  57.5%. 

These  figures  indicate  how  important  the  subject  of 
lighting  is  now  considered  by  employers  of  industrial 
labor,  and  how  well  the  idea  has  been  carried  out  by  the 
architects  and  engineers,  in  order  that  all  parts  cf  a  build- 
ing may  receive  sufficient  daylight.  But,  in  addition  to 
providing  ample  window  space,  there  is  another  factor 
which  is  equally  important,  and  that  is,  equipping  the 
windows  with  the  proper  glass. 

The  bright  direct  rays  of  the  sun  should  not  be  per- 
mitted to  strike  the  eye,  and  we  must  provide  a  means  for 
reducing  the  glare  to  rays  which  will  not  be  too  bright. 
This  is  accomplished  by  glass  especially  manufactured  for 
industrial  windows,  known  as  Factrolite.  This  glass  pos- 
sesses the  property  of  breaking  up  the  intense  rays  of  the 
sun  and  diffusing  the  light  into  the  interior  of  the  build- 
ing in  proper  portions,  solving  the  problem  of  sun  glare. 
If  you  are  interested  in  the  distribution  of  light 
through  Factrolite,  we  will  send  you  a  copy  of  Laboratory 
Report — "Factrolited." 

MISSISSIPPI     WIRE     GLASS     CO., 

220  Fifth  Avenue, 

St.  Louis  New  York.  Chicago. 
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Plants  that  Furnish  Power 
to  Millions 


Vast  populations  and  innumerable  industries 
are  served  by  power  plants  equipped  with 
Allis-Chalmers  machinery.  The  Allis-Chalmers 
Mfg.  Co.  has  developed  steam  and  water  tur- 
bines to  high  peaks  of  efficiency,  as  evidenced 
by  many  of  the  most  important  stations  in  the 
world. 

This  superiority  in  operating  economy  and 
efficiency  is  the  result  of  the  complete  units 
prime  movers,  transmission  and  electrical  ma- 
chinery being  designed  and  built  in  its  own 
great  works  under  the  direct  supervision  of  a 
single  well  organized  staff  of  engineering  experts. 
In  Allis-Chalmers  plants  all  characteristics 
synchronize,  and  responsibility  for  successful 
operation  centers  in  one  manufacturer. 

Our  engineers  are  always  pleased  to  be 
consulted. 


f 
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KENWOOD  BRIDGE  COMPANY 

FABRICATORS  OF  STRUCTURAL  STEEL 


ENGINEERS  AND  CONTRACTORS  FOR 
COMPLETE    INDUSTRIAL    PLANTS 


1416  First  National  Bank  Building 

Telephone  Randolph  1488 


CHICAGO,  ILL. 


PRODUCTS  AND  SERVICES 

Designers,  engineers  and  builders  of  complete  industrial  plants.  Structural  steel  for  build- 
ings, roofs,  bridges,  tanks,  and  coal  and  ore  handling  structures. 

FACILITIES 

The  shops  of  the  KENWOOD  BRIDGE  COMPANY  are  completely  equipped  with  modern 
facilities  for  fabricating  all  classes  of  structural  steel  work  promptly,  under  supervision  of 
skilled  engineers  and  competent  mechanics.  A  large  tonnage  of  structural  steel  is  carried  in 
stock  in  our  yard,  to  be  used  for  prompt  shipment. 

ESTIMATES 

Estimates  furnished  for  structural  steel  or  complete  industrial  plants. 
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MACHINE  SHOP  FOR  THE  WAGNER  ELECTRIC  COMPANY 
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What  does  Koehring  Dominant 
Strength  Concrete  mean  to  the 

Contractor — - 
OmtenJmgineer! 


(1)  Blade  cuts  through  materials 
with  churning  action.  (2)  Blade 
carries  materials  up,  spilling  down 
again  against  motion  of  drum.  (3) 
Materials  hurled  across  diameter 
of  drum.  (4)  Materials  elevated 
to  drum  top  and  cascaded  down 
to  reversed  discharge  chute  which 
(5)  with  scattering,  spraying  ac- 
tion, showers  materials  back  to 
charging  side  for  repeated  trips 
through  mixing  process. 


TO  the  contractor,  it 
means  reduced  surfac- 
ing costs  because  domi- 
nant strength  concrete  is 
plastic,  flows  into  the  forms 
readily,  is  easily  worked, 
and  gives  a  good  surface. 
To  the  owner,  it  insures  a 
structure  of  good  appear- 
ance —  and  of  greatest 
inherent  worth  —  To  the 
engineer,  it  brings  the  as- 
surance that  the  concrete 
will  have  the  strength  that 
he  assumes  in  his  design. 

The  Koehring  Five-action  Re-mix- 
ing Principle  prevents  separation 
of  aggregate  according  to  size — 
coats  every  particle  of  aggregate 
thoroughly  with  cement,  and  de- 
livers uniform,  plastic  concrete  to 
the  last  shovelful  of  every  batch. 

KOEHRING    COMPANY 

MILWAUKEE  WISCONSIN 


'Designing  in  Masses  " 


The  Fisk  Building 
New  York  City 

CARRfiRE  &  HASTINGS 

Architects 


OTIS 


THE  new  architecture  transcends  detail  and  expresses  the  component  solids 
of  the  great  buildings  of  today  and  tomorrow.  Gigantic  profiles  are 
reared  against  the  sky — true  expression  of  structural  facts  has  now  come  into 
its  own  in  architectural  design,  linking  architect  and  engineer  ever  more 
closely  together. 

Certainly  modern  invention — modern  engineering  skill  and  organization, 
will  prove  more  than  equal  to  the  demands  of  the  architecture  of  the  future. 
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Published  Quarterly  by  the  College  of  Engineering 

Armour  Institute  of  Technology 

Chicago.  111. 


Armour  ilnatttute  of  ©erfjttoiogy 

CHICAGO 


THE  COLLEGE  OF  ENGINEERING   OFFERS  COURSES  IN 

Mechanical  Engineering 
Electrical  Engineering 
Civil  Engineering 
Chemical  Engineering 
Fire  Protection  Engineering 
Architecture,  and  Industrial  Arts 


These  courses  are  each  four  years  in  length  and 
lead  to  the  degree  of  Bachelor  of  Science 


COMPLETELY  EQUIPPED  SHOPS 
and  LABORATORIES 


®t|p  3lmmtutp  lulbttna 

WILL  BE  SENT  ON  APPLICATION 
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The  First  Electrochemist 


HTROUS  oxide,  accord- 
ing to  the  science  of  a 
century  ago,  was  "the 
principle  of  contagion  when  re- 
spired by  animals  in  the  minutest 
quantities."  Mere  say-so. 

Imaginative  yet  skeptical  Hum- 
phrey Davy,  who  believed  in  ex- 
periment rather  than  in  opinion, 
"respired"  it  and  lived. 

It  was  this  restless  desire  to  test 
beliefs  that  made  him  one  of  the 
founders  of  modern  science.  Elec- 
tricity was  a  new  force  a  century 
ago.  Davy  used  it  to  decompose 
potash,  soda,  and  lime  into  potas- 
sium, sodium,  and  calcium,  thus 
laying  the  foundations  of  electro- 
chemistry. With  a  battery  of  two 
thousand  plates  he  produced  the 
first  electric  arc — harbinger  of 
modern  electric  illumination  and 
of  the.electnc  furnace. 

Czar.Alexander  I  and  Napoleon 
met  on  a  raft  to  sign  the  Treaty  of 
Tilsit  while  Davy  was  revealing 


the  effects  of  electricity  on  matter. 
"What  is  Europe?"  said  Alexan- 
der. "  We  are  Europe." 

The  treaty  was  at  that  time  an 
important  political  event,  framed 
by  two  selfish  monarchs  for  the  sole 
purpose  of  furthering  their  per- 
sonal interests.  Contrast  with  it 
the  unselfish  efforts  of  Sir  Hum- 
phrey Davy.  His  brilliant  work 
has  resulted  in  scores  of  practical 
applications  of  electrolysis  in  in- 
dustry and  a  wealth  of  chemical 
knowledge  that  benefit  not  him- 
self but  the  entire  world. 

In  the  Research  Laboratories  of 
the  General  Electric  Company,  for 
instance,  much  has  been  done  to 
improve  the  electric  furnace  (a  de- 
velopment of  Davy's  arc)  and  new 
compounds  have  been  electro- 
chemically  produced,  which  make 
it  easier  to  cast  high-conductivity 
copper,  to  manufacture  special 
tool  steels,  and  to  produce  carbides 
for  better  arc  lamps. 


General  lp  Elecftric 

general    Office     COHlp&HV    Schcnect*dy,N.Y. 
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An  Important  Message  about  the 

Manufacture  and  Application 

of  Manganese  Steel 

In  the  manufacture  of  manganese  steel  castings  a 
number  of  factors,  not  vital  in  ordinary  foundry  prac- 
tice, must  be  considered. 

(1)  SHRINKAGE  is  far  greater  than  in  ordi- 
nary steel  or  cast  iron.  For  this  reason  we  maintain 
a  complete  pattern  simp  where  patterns  are  made  or 
modified  to  fit  the  requirements. 

(2)  ANNEALING  is  particularly  important. 
When  the  castings  come  from  the  sand  they  are  glass 
haul,  and  before  they  are  suitable  for  use  they  must  be 
annealed.  The  process  requires  from  four  to  twenty- 
four  hours,  and  the  temperature  ranges  from  1600° 
to  1850"  F.  Annealing  has  been  carried  to  a  depth 
in  excess  of  4J  2  inches,  and  castings  have  been  made 
up  to  30,000  pounds. 

(3)     MACHINING.      Manganese    steel    cannot    be    finished    with    ordinary 

cutting  tools.  It  requires  special  grinding  machines.  Holes  more  than  Cj.-inch 
in  diameter  are  ground  to  size;  smaller  Koles  require  inserts  or  bushings  where 
finished  surfaces  are  necessary. 

THE  TOUGHNESS  of  the  metal  is  due  to  its  great  molecular  cohesion,  which 
causes  the  particles  to  flow  rather  than  to  tear  off. 

A  GREAT  VARIETY  OF  USES.  Manganese  steel  castings  are  used  for  a 
great  variety  of  purposes,  including  wearing  parts  for  asphalt  presses,  ball  mills, 
brick  and  tile  machinery,  cement  kilns,  bucket  elevators  and  conveyors,  Chilian 
mills,  centrifugal  pumps,  clay  mills,  coal  breaking  machinery,  coal  mining  ma- 
chinery, concrete  mixers,  copper  converters,  traveling  cranes,  crushers,  lifting 
magnets,  road  making  machinery,  rolling  mill  machinery,  kominuters,  tube  mills, 
trenching  machinery,  screens,  and  tractors.  Manganese  steel  is  also  employed  for 
the  manufacture  of  safes,  railway  frogs  and  crossings,  foundry  tumbling  barrels, 
apron  feeders,  etc. 

We  will  gladly  supply  further  information  upon  request 


AMERICAN  MANGANESE  STEEL 
COMPANY 

General  Offices:    397  E.  14th  St.,  CHICAGO  HEIGHTS,  ILL. 
Plants:     Chicago  Heights,  111.,  Newcastle,  Del.,  Oakland,  Cal. 
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The  University  of  Engineering 


Of  all  the  things  that  go  to  make  the 
successful  engineer,  none  is  more  impor- 
tant, nor  more  in  step  with  the  spirit  of  the 
profession,  than  a  studious  attitude.  One 
man  says  about  another — "he  is  always 
willing  to  learn,"  "he  doesn't  think  he 
knows  it  all" — and  he  intends  to  pay  a 
high  compliment  when  he  says  it. 

The  great  engineers  are  always  at 
school,  always  learning,  always  seeking 
for  more  knowledge.  They  begin  with 
this  desire  for  fuller  understanding,  and 
they  keep  it  up  to  the  end. 

Any  engineering  operation,  over  and 
above  the  primary  purpose  for  which  it  is 
carried  out,  is  an  active  and  post-gradu- 
ate class  in  engineering,  also.  So  that 
Westinghouse,  or  any  other  great  business, 


is,  of  its  very  nature,  a  University  where 
theory  and  practice  combine  to  make  big- 
ger, broader  and  more  practical  engineers. 

The  courses  in  this  University  are  not 
limited  to  prescribed  subjects  nor  terms— 
the  subjects  are  almost  infinite,  and  the 
semesters  are  endless.  Men  with  the 
weight  of  years  on  their  shoulders  work 
and  learn  side-by-side  with  those  whose 
day  has  just  dawned. 

This  post-graduate  school  fits  men  for 
almost  anything.  Fits  them  for  it,  and 
makes  them  continually  fitter.  Out  of 
this  continuing  fitness  have  grown  the 
engineering  accomplishments  on  which 
this  institution  has  grown.  It  is,  per- 
haps, one  of  the  great  educational  insti- 
tutions of  its  day. 


Westinghouse  ( W 


ACHIEVEMENT  &  OPPORTUNITY 


/We 


STINGHOUSEA 
ELECTRIC    JA 


THE 
ARMOUR   ENGINEER 

$1.50  Per  Year  May.  1923 

ENGINEERING  MAJORS 

By 

Charles  Egbert  Birdsey 
Chief  Engineer,  The  U.  8.  Gypsum  Company 


Mr.  C.  L.  Birdsey.  a  graduate  of  Lewis  .Institute,  began 
his  career  some  fifteen  years  ago  as  "one  of  t he  engineers" 
of  the  U.  S.  Gypsum  Company.  While  on  a  mill  erection  job 
in  a  western  state  an  accident  occurred,  in  which  he  lost  his 
left  hand.  In  connection  with  this  he  tells  the  following 
story:  "Lying  in  the  bunk  house  under  the  care  of  a  '.lack- 
of -All-Trades,'  thinking  my  engineering  work  on  this  earth 
was  done,  I  had  visions  of  losing  my  job.  Eowever,  on  the 
fifth  day  1  received  proper  medical  aid.  and.  better  still,  a 
telegram  from  the  'Chief,'  saying,  'Now  that  you  have  lost 
your  hand  you  will  have  to  use  your  brains.  Hence  you  arc 
worth    more    money    to    us.'    " 

This  terrible  misfortune  was  really  the  starting  point  of 
Mr.  Birdsey 's  career,  for  it  forced  him  to  use  his  head 
instead  of  his  hands.  In  d\i<-  time  he  received  the  raise 
promised  him  in  the  chief's  telegram,  and  from  that  time 
on  climbed  steadilv  upward  to  his  present    important   position. 


THE  life  that  the  average  engineer  litis  to  live 
and  the  responsibilities  that  he  has  to  carry 
demand  the  best  in  both  mental  and  physical 
equipment.  The  student  who  is  preparing-  himself  for 
that  sort  of  a  life,  should  know  what  these  demands 
are.  and  be  urged  to  prepare  himself  for  them.  When 
he  goes  to  the  average  engineering  college  or  univer- 
sity his  main  aim  is  to  master  all  phases  of  the  subjects 
that  are  given  to  him  in  the  usual  course  of  his  studies. 
He  can  very  seldom  go  wrong  in  choosing  the  studies 
which  must  consume  his  time.  In  fact,  he  is  sur- 
rounded with  so  many  regulations  and  scholarship 
demands,  that,  it  is  safe  to  say.  nothing  will  be  neg- 
lected in  his  college  course  if  he  simply  follows  out  the 
requirements  that  are  demanded  by  his  school  and  his 
instructors. 

As  I  '  look  back  over  twenty  years  of  work,  and 
review  with  some  of  my  co-workers  the  various  phases 
of  the  life  of  an  engineer.  1  realize  that  there  are 
many  other  factors  that  are  necessary  to  equip  prop- 
erly a  man  for  this  kind  of  a  job.  These  factors  rank 
far  ahead  of  his  detailed  engineering  education.  They 
mean  more  to  him  in  successfully  attaining  his  goal 
and  happily  enjoying  his  life. 

I  am  placing  these  factors  in  the  order  of  their 
importance,  as  they  appear  to  me  personally. 

The  practice  of  engineering  demands  great  physical 
endurance.  The  fellow  who  is  climbing  ahead  in  his 
profession  meets  with  all  sorts  of  privations  and  dis- 
turbed living  conditions.  His  field  of  operation  is  the 
entire  world.    To  cover  this  field  he  is  forced  to  travel 


over  wide  areas  and  t 
all   sorts  of  places.     11 

eats    excellent     food    on 

day  and  the  poorest  o 
"chuck"  the  next.  He 
sleeps  in  the  finest  of 
beds  today,  ami  tomor- 
row he  may  be  tied  up 
in  so  in  e  construction 
camp,  sleeping  between 
d  a  m  p  blankets;  very 
ie  gets 

Igl 


He    shoi 

orderly 

should'  s 


an 


self.     It    is  also, 

machinery  that  will 
he  cannot  handle  it 
ighty  hard  job  in  the 


by  the  way.  the  finest  pie 
ever  cross  his  path  again 
properly  he  is  going  to  hav 
future  in  handling  other  responsibilities  that  tire 
given  to  him.  It  is  a  big  job.  but  it  is  the  most  im- 
portant one  that  he  will  ever  have.  It  means  that  he 
must  keep  his  morals  right,  his  exercise  regulated 
and  sane,  his  food  well  selected  and  properly  eaten, 
and    his    hours   of   work    and    rest    regular   and    well 

engineering  credits  to  accomplish   this,   he   will   la-  a 
Continued  on  naoe  U6 
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MEASUREMENT  OF  FLOW 

PART  4 

By  Julius  M.  Naiman,  '21, 

President,  The  Hyperbo-Electric  Flow  Meier  Co. 


NEXT  in  importance  to  an  accurate  source  of 
pressure  difference  characterized  by  a  prede- 
terminable  flow  coefficient  constant  for  all  ordi- 
nary loads,  comes  the  problem  of  a  rugged,  accurate 
method  of  measuring  this  pressure  difference  and  any 
other  factors  which  may  be  involved  when  we  attempt 
to  measure  the  flow  of  fluids. 

As  was  brought  out  in  Part  3.  the  Hyperbolic  Elbow 
furnishes  us  with  a  source  of  pressure  difference  whose 
flow  coefficient.  A",  is  a  definite  predeterminable  func- 
tion of  its  dimensions.  The  final  relation  between  this 
measurable  pressure  difference  and  flow  was  shown  to 
be 


/a    =  KV2gH 
<»        Av. 


Pa 
K\'  2g- 


AK  >    2gP, 
D 
W  =  DAva  =  AKV2gPaD    . 

=  average  velocity  through  tin 


(1) 


(3) 


ilai 


spond- 


symmetry  of  the  elbow 
K  =  flow  coefficient  of  the  elbow 
H  =  equivalent   velocity   head   cor 

ing  to  the  average  velocity. 
Pd=  pressure    difference    corresponding    to 

the  velocity  head  H 
D  =  density  of  the  fluid 
A  =  area   of  plane   of  symmetry   rectangle 
Q  =  flow    of    the    fluid,    in    cubic    feel    per 

second 

the    fluid. 


\Y 


flow      of 

second 

An  inspection  of  the 

in  cubic  feet  per  seeom 

will  indicate  that  besidi 


t  ><  HI  I 


:pressions  for  either  the  flow 
ir  that  in  pounds  per  second 
pressure  difference.  Pd,  there 
is  also  the  factor  of  density.  I),  to  be  measured.  In 
the  case  of  wet  or  saturated  steam,  the  prevalenl  varia- 
tions in  steam  pressure,  with  corresponding  chances 
in  steam  density,  make  it  necessary  to  make  automatic 
corrections  for  these  variations,  if  the  How  metering  is 
to  he  a. -curate.  Similarly  in  the  case  of  superheated 
steam  and  air.  temperature  in  addition  to  pressure 
variations  must  be  corrected  for,  while  in  the  case  of 
gases,  specific  gravity  as  well  as  pressure  and  tempera- 
ture variations,  must  lie  taken  into  consideration.  Our 
problem  then  is: 

(1)  Finding  rugged,  accurate  means  suitable  for 
the  automatic  measurement  of  pressure  difference  and 
of  the  other  factors. 

(2)  Automatic  recording  of  the  combination  of 
these  factors  in  convenient  directly  legible  units  of 
flow. 

Now,  it  was  felt  that  the  electrical  method  of  meas- 
uring pressure  difference,  while  superior  to  the  me- 
chanical method  in  that  it  was  i'vev  of  objectionable 
friction  and  unavoidable  lag.  was  itself  objectionable 
because  of  the  prevalent  practice  of  causing  the  move- 
ment of  mercury  produced  by  the  pressure  difference 
to   vary   electrical   resistance  and  then   turning  right 


around  and  measuring  the  current  flowing  through  this 
resistance  instead  of  the  resistance  itself.  This  made 
the  accuracy  of  measurement  subject  to  a  constant 
voltage,  which  is  never  found  in  practice  but  which 
may  vary  from  5%  to  10%  from  its  average  value. 

It  appeared  to  be  so  much  more  logical  to  measure 
the  resistance  itself.  The  commercial  fact  that  inex- 
pensive ammeters  can  be  bought  ready  made,  while  an 
inexpensive  ohmmeter  is  unknown,  suggested  the  de- 
veloping of  a  'rugged,  accurate,  automatic  ohmmeter. 
even  though  it.  took  years  to  do  it.  The  satisfaction 
of  doing  all  the  ex- 
perimental work  at 
our  own  instead  of 
the  customer's  ex- 
pense: that  of  giv- 
ing to  the  engineer- 
ing world  a  truly 
superior  product 
which  would  mark 
an  epoch  in  the  his- 
tory of  flow  meter- 
ing because  of  its 
t'Uggedness  and  ac- 
curacy: that  of 
raisine-  its  standard 
of  accuracy  to  a 
point  higher  than 
that  of  power  plant 
a  m  meters,  volt 
meters  or  w  a  t  t 
meters —  the  satis- 
faction of  accom- 
plishing all  of  this 
made  the  effort 
well     worth    while. 
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The  method  chosen  for  the  automatic  measurement 
of  resistance  was  the  Wheatstone  Bridge  method  of 
balancing  the  unknown  resistance  affected  by  pressure 
difference  against  a  known  variable  resistance,  their 
relationship  being  fixed  by  the  ratio  arms  of  the 
bridge.  Since  the  balance  is  obtained  only  when  the 
galvanometer  reads  zero,  any  variation  of  the  voltage 
applied  to  the  circuit  is  of  no  importance — a  charac- 
teristic of  all  ""zero  methods"'  of  measurement.  The 
problem  then  was  how  to  utilize  the  deflection  of  the 
galvanometer  due  to  change  in  flow  for  automatically 
moving  the  balancing  rheostat  until  the  galvanometer 
returns  to  zero,  and  how  to  reverse  the  direction  into 
which  the  rheostat  arm  is  moved  when  the  galvanom- 
eter deflection  is  reversed. 

The  solution  of  this  problem  was  found  in  the  inven- 
tion of  the  so-called  "galvanometer  relay,"  illustrated 
in  Fig.  1. 

This  relay  consists  of  a  suspension  type  galvanom- 
eter whose  suspension  is  over  ten  times  the  strength 
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but.  which  is  still  id  sufficient  sensitivity  toi 
cal  purposes,  because  of  the  enmpa rat i vely  h 

(over  30  volts),  furnished  to  the  Wheatstone 
cuit  by  a  permanent  magnet  «1.  c.  generate] 
the  electrical  recorder.    The  horizontal  poii 

galvanometer  carries  a  metal  block  at  its 
may  be  periodically  pressed  vertically  aga 
or  anvil  without  affecting  the  angular  deflei 
galvanometer  pointer.  About  every  second 
lar  position  of  the  galvanometer  pointer  is 
rocker  arm  which  tends  to  press  the  ga 
pointer  block  against  the  fixed  stop  or  a 
rocker,  which  is  periodically  lifted  by  a  i 
rotating  cam,  carries  two  gear  segments  mi 
a  common  gear  pinion,  upon  which  is  pivi 
way   mercury  switch.     Either  gear  segm< 
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The  basis  of  integration  used  is  a  continuous  addi- 
tion of  indicator  readings  at  definite  intervals  of  time 
Every  five  seconds  a  motor  driven,  continuously  rotat- 
ing arm  with  a  pivoted  paw]  at  its  end  makes  a  com- 
plete revolution,  being  engaged   with   an   integrating 
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ratchet  wheel  during  a  part  of  these  five  seconds  pro- 
portional to  the  angular  deflection  of  the  indicator 
arm.  The  pawl  is  automatically  engaged  with  the 
ratchet  wheel  at  a  fixed  zero  position  and  remains 
engaged  with  it  until  disengaged  by  a  stop  on  the  indi- 
cator arm.  The  angle  through  which  the  ratchet  is 
thus  turned  is  therefore  exactly  equal  to  that  of  the 
deflection  of  the  indicator  arm  from  its  zero  position. 
Since  the  indicator  scale  is  made  exactly  uniform,  the 
deflection  is  directly  proportional  to  the  indicated 
load.  For  full  load,  the  angular  movement  is  240°, 
and  because  this  movement  occurs  every  five  seconds, 
the  speed  of  rotation  of  the  integrator  dials,  connected 
by  a  chain  with  the  integrating  ratchet  wheel,  is  such 
that  its  movements  are  actually  noticeable,  the  inte- 
gration of  every  1,000  pounds  of  steam  or  even  less 
being  readable  "directly,"  with  no  constants  to  worry 
about. 

(5)  Finally,  the  same  motor  drives  the  balancing 
rheostat  arm  gearing  with  the  indicator  pointer  and 
graphic  pen,  as  illustrated  in  Fig.  1.  This  gearing 
is  normally  disengaged  from  the  motor  continuously 
rotating  gearing  and  becomes  engaged  with  the 
latter  only  when  pulled  by  the  electromagnet  in 
one  direction  or  the  other,  depending  upon  which  way 
the  mercury  switch  is  turned,  and  which  side  of  the 
electromagnet  the  mercury  switch  thus  energizes.  The 
balancing  arm,  it  will  be  noticed,  travels  over  a  horse- 
shoe shaped  240°  ring,  about  16  inches  in  diameter, 
moulded  out  of  Redmanol,  with  a  large  number  of 
contacts  (168)  inserted  into  the  mold,  and  with  a  cor- 
responding number  of  resistance  elements  soldered 
between  adjacent  contacts.  This  arm  carries,  besides 
the  contact  brushes,  the  flow  indicating  pointer. 

It  will  thus  be  seen  that  the  electrical  recorder  is 
a  very  rugged,  self-contained  motor-driven  automatic 
ohmmeter,  both  indicating  and  recording  with  the  ad- 
dition of  a.  most  accurate  sensitive  and  rugged  inte- 
grating device.  The  only  attention  it  requires  is 
changing  the  motor  brushes  and  oiling  the  ball  bearing 
once  in  six  months,  although  oiling  even  once  a  year 
is  sufficient.  An  efficient  service  department  renders 
to  users  of  Hyperbo-Eleetrie  Flow  Meters  a  service 
comparable  to  the  quality  of  the  meters. 

With  an  accurate  satisfactory  resistance  measuring 
device  thus  made  possible,  our  next  problem  is  causing 
the  various  factors  of  pressure  difference,  static  pres- 
sure, temperature  and  specific  gravity,  to  change  elec- 
trical resistances  and  then  combining  these,  resistances 
in  such  a  way  that  the  balancing  resistance  of  the 
Wheatstone  Bridge  circuit  should  be  a  definite  func- 
tion of  the  measured  flow. 

A  moment's  study  will  disclose  the  fact  that  (1  1  the 
product  or  ratio  of  pressure  difference,  Pd.  and  dens- 
ity, />,  is  involved  in  the  equations  for  flow  in  cubic 
feet  and  pounds  per  second,  respectively  (see  eq.  2 
and  3),  and  that  (2)  in  the  case  of  superheated  steam, 
air  and  gases,  density,  D,  in  turn  involves  the  product 
and  ratio  of  the  static  pressure,  absolute  temperature 
and  specific  gravity;  e.  g.,  in  the  case  of  gases. 

PV  =  BT  =  53.34  T  (4),  and 

S 
D    =  1  (5) 

V 

where     P  =  pressure,  pounds  per  square  foot,  abso- 
lute. 


V  =  specific  volume,  cubic  feet  per  pound. 
T  =  temperature,  °F.  absolute. 
S  =  specific  gravity  of  gas. 
B  =  gas  constant. 
53.34  =  gas  constant  for  air. 

D  =  density,  cubic  feet  per  pound. 

The  final  equations  for  flow  must  therefore  also 
involve  a  combined  product  and  ratio  of  pressure  dif- 
ference, static  pressure,  absolute  temperature  and  spe- 
cific gravity.     Thus  it  can  be  shown  that 

Qs  is  proportional  to   V  Pd  P  (6) 

~st~ 

W  is  proportional  to   V  Pd  PS  (7) 

T 


where  Qh 
W 


:  flow,  standard  cubic  feet  per  hour. 
:  flow,  pounds  per  hour. 


Our  problem  then  was  to  find  an  automatic  method 
for  measuring  the  combined  products  and  ratios  of 
several  variable  factors.  The  utilization  of  the  multi- 
plying and  dividing  properties  of  the  Wheatstone 
bridge  circuit  for  flow  metering  was  then  conceived. 
For,  when  the  galvanometer  of  such  a.  circuit  is  bal- 
anced, the  ratio  of  any  two  adjacent  arms  of  the 
bridge  is  the  same  as  the  ratio  of  the  remaining  two 
adjacent  arms.  Therefore,  by  causing  three  resis- 
tances to  vary  directly  in  proportion  to  pressure  dif- 
ference, absolute  pressure  and  temperature,  respec- 
tively, and  then  connecting  these  resistances  properly 
to  make  three  arms  of  a  Wheatstone  bridge  circuit, 
the  fourth  may  be  made  the  balancing  arm  of  the  elec- 
trical recorder,  which  will  thus  automatically  measure 
the  combined  product  and  ratio  of  the  three  factors 
mentioned,  or  the  flow  of,  let  say,  the  steam,  directly. 
The  square  root  effect  can  be  taken  care  of  in  the 
recorder  itself  by  the  proper  resistance  layout  along 
the  horse  show  mold.  Because,  in  addition,  the  con- 
tact spacing  along  the  mold  may  be  varied,  it  can  be 
so  designed  that  the  indicator  scale  is  perfectly  uni- 
form, so  that  the  first  10%  of  the  scale  takes  up  as 
much  room  as  that  from  90%  to  100% — a  very  desir- 
able feature. 

But,  since  the  ordinary  Wheatstone  bridge  circuit 
has  only  three  possible  variable  arms  in  addition  to 
the  balancing  arm,  when  specific  gravity  becomes  a 
factor,  as  in  the  case  of  gases,  we  need  four  variable 
arms,  or  we  are  one  arm  short.  To  meet  this  short- 
coming of  the  ordinary  bridge,  the  Logarithmic 
Wheatstone  bridge  was  invented.  Use  was  made  of 
the  principle  that  the  sum  of  logarithms  of  any  num- 
ber of  variables  is  equal  to  the  logarithm  of  their 
product.  Therefore,  if  we  make  a  number  of  resis- 
tances proportional  to  the  log.  of  pressure  difference, 
pressure,  etc.,  instead  of  directly  proportional,  as  was 
previously  done,  and  if  we  connect  these  resistances 
in  series,  then  by  measuring  their  sum  with  our  re- 
corder, we  shall  be  recording  the  log.  of  the  product 
of  all  these  factors.  And  if  some  of  these  resistances 
are  connected  in  adjacent  instead  of  the  some  arms, 
one  of  these  two  arms  containing  the  balancing  rheo- 
stat of  the  recorder,  the  latter  will  be  measuring  the 
combined  product  and  ratio  of  as  many  factors  as  our 
heart  desires,  since  there  is  no  limit  as  to  how  many 
resistances  we  mav  connect  in  series.  (See  circuit  in 
Fig.  4.) 
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The   Logarithmic    Wheatstone   brie 

furnishes  us  with  a  simple  means  for 
tiplication  and  division  of  an  unlim 
variable  factors.  To  fully  appreciat 
us  analyze  the  pos- 
sibility of  doing 
this  by  connecting 
resistances  in  any 
series  or  parallel 
combination  (out- 
side of  the  Wheat- 
stone  bridge  cir- 
cuit I  and  by  mak- 
ing each  resistance 
to  follow  any  func- 
tion of  the  variable 
it  measures  (out- 
side of  the  log.  of 
this  variable).  If 
an  increase  of  two 
resistances  is 
wanted  with  an  in- 
crease of.  let  us  say, 
pressure  difference 
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creases  of  these  re- 
sistances are  such 
that  their  product, 
let  us  say,  is  still 
tin-  same  function 
of  the  products  of 
pressure  difference 
and  pressure  as  at 
the  start,  is  a  dif- 
ferent story.  To 
illustrate',  su 
that  we  mak 
rcsistance.  K,.  pro- 
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proportional  to  V  P<i  D  of  to  the  flow  W,  which  is 
proportional  to  the  latter  quantity  (see  eq.  3).  If  we 
connect  them  in  series,  we  get. 


R 

if  K. 

R 
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which  is  an  addition  instead  of  a  multiplication  effect. 
Or  suppose,  we  connect  them  in  parallel.     Then  we  get : 


R,  R, 

Ri  +  R 


K,Jv 

K,  V 


1',  I) 


P„  +  K,  VD    (11a) 


109?  to  20',;  of  the  actual  reading  of  such  instruments. 

The  Logarithmic  Wheatstone  bridge  makes  it  pos- 
sible for  the  Hyperbo-Llectrie  recorder  to  have  (1) 
a  maximum  error  of  V ,  of  actual  reading  for  loads 
ranging  between  41)',  and'10095  of  maximum,  (2)  a 
maximum  error  of  ;." ,  of  actual  reading  for  loads 
ranging  between  l.V,  and  4()',  of  maximum,  and 
(3)  a.  maximum  error  of  i' <  of  net  mil  reading  for 
loads  ranging  between  .")',  and  15$  of  maximum. 
Never  has  a  commercial  electrical  instrument  been 
offered  as  yet  of  such  high  accuracy,  with  such  a 
rugged  construction  ! 

The  secret  of  this  property  of  tin 
cuit  is  made  clear,  if  we  take  any 


Logarithmic  eir- 
rate  of  flow.  W, 
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which  let  us  say,  is  n%  of  the  maximum  flow,  Wm, 
and  analyze  the  fact  that  the  corresponding  value  of 
the  balancing  rheostat,  R,  is  proportional  to  the  log. 
of  this  flow,  i.  e.,  we  have, 

H  =  K  log.  W  =  K  log.    n   Wm  (12) 

100 

where,  K  =  constant  of  proportionality.  Now,  suppose 
that  the  load  change  is  1%  of  its  actual  value.  Then 
the  corresponding  change  in  resistance,  ▲  II,  is, 

a  R  =  K  log.  1.01  (_n_  Wm)  —  K  log.   (__n_  Wm)  = 
(100         )  (100         ) 


K  log. 


onstant 


.01  J_n_   Wm) 
(100         ) 


Inn 


K  log. 


per  cent 
he    Hype 


hi   art, ml  load  at  ami 


point  of  tin  scale.  Similarity,  13  ohms  corresponds  to 
a  2%  and  26  ohms  to  a  4%  change  of  actual  load,  and 
(he  only  limit  of  accuracy  is  the  number  of  contacts 
which  may  conveniently  be  inserted  into  the  horse  shoe 
mold  of  the  balancing  resistance,  since  galvanometer 
sensitivity  is  not  lacking.  In  fact,  for  lower  loads. 
because  of  the  decreased  resistances  of  the  bridge 
arms,  the  voltage  across  the  galvanometer  for  a  given 
resistance  change  is  increased,  and  the  galvanometer 
is  too  sensitive,  requiring  automatic  shunting  for  tin- 
lower  load  ranges. 

Another  advantage  of  the  Logarithmic  circuit  is  that 
by  adding  a  constant  calibration  resistance  in  the 
proper  arm.  all  the  meter  readings  are  increased  or 
decreased  a  definite  percentage.  This  is  utilized  for 
eliminating  objectionable  multiplying  constants  so 
common  in  flow  meters.  Thus,  suppose  that  the 
meter  as  it  is  requires  a  multiplication  by,  let  us  say, 
83.7  to  give  thousands  of  pounds  of  steam  per  hour. 
If  we  add  to  the  calibration  resistance.  R-.  an  amount 
equal  to — 

A  R,  =  K  log.  83.7, 
the  readings  of  the  meter  will  automatically  be  multi- 
plied by  83.7  and  will  correspond  to  thousands  of 
pounds  directly,  eliminating  the  need  of  any  incon- 
venient multiplications.  This  makes  it  possible  to  use 
standard  printed  scales  covering  all  ordinary  flow 
ranges  and  reading  directly  in  any  convenient  units, 
such  as  thousand  pounds  per  hour,  thousand  stand- 
ard cubic  feet  per  hour,  etc.,  and  integrate  in  similar 
units  or  in  dollars,  which  is  desirable  in  cost  account- 
ing of  steam  distribution  to  various  departments  or 
in  selling  and  buying  steam. 

There  are  many  other  advantages  of  the  Logarith- 
mic circuit  too  numerous  to  mention.  Its  great  value 
is  thus  apparent. 

With  the  choice  of  the  resistance  method  of  meter- 
ing flow,  with  the  solution  of  the  problem  of  finding 
a  satisfactory  automatic  method  of  measuring  resis- 
tance, and  with  the  invention  of  a  most  flexible  method 
of  automatic  multiplication  and  division  of  the  various 
factors  affecting  flow  measurement,  by  making  the 
resistances  measuring  these  factors  follow  a  definite 
law,  the  next  problem  was  the  design  of  various  de- 
vices in   which  electrical  resistance  might   have  been 


varied  by  pressure  difference,  static  pressure,  abso- 
lute temperature  and  specific  gravity,  respectively. 

The  result  was  the  invention  and  development  of  the 

Electrical  Meter  Body, 

Electrical  Pressure  Gauge. 

Electrical  Temperature  Correction  Device, 

Electrical  Specific  Gravity  Correcting  and  Measur- 
ing Device. 

The  electrical  meter  body  used  for  causing  pressure 
difference  to  vary  resistance,  consists  of  a  semi-steel 
cylindrical  shell  inside  of  which  is  a  movable  bell 
float  carrying  a  set  of  specially  treated  nickel  contact 
rods  of  graduated  lengths  with  electrical  resistances 
connected  between  them  and  a  stationary  insulated 
mercury  well  into  which  the  contact  rods  project. 
these  contact  rods  moving  in  and  out  of  the  mercury 
as  the  float  rises  or  falls 
with  increase  or  decrease 
of    pressure    difference, 

In  the  case  of  the  gas 
meter  body  (Fig.  5), 
the  float  consists  of  two 
cylindrical  parts,  one 
above  the  other,  rigidly 
joined  together.  T  h  e 
upper  or  bell  portion 
floats  in  an  insulating 
oil,  heavier  than  water, 
which  nearly  fills  the 
meter  body  above  the 
stationary  mercury  cup, 
while  the  lower  portion 
floats  in  the  mercury  of 
the  mercury  cup.  T  h  e 
lower  portion  also  sup- 
ports the  nickel  contacts 
with  their  resistance  elements. 

Thus,  when  the  float  rises  or  falls  as  a  result  of 
varying  pressure  differences,  corresponding  to  chang- 
ing conditions  of  flow  through  the  elbow,  the  gradu- 
ated contacts  are  progressively  immersed  or  with- 
drawn from  the  mercury,  and  the  resistances  con- 
nected between  these  nickel  contacts  are  cut  in  or  cut 
out  from  the  electrical  circuit.  The  resulting  resis- 
tance, as  automatically  measured  by  the  recording 
mechanism,  is  thus  a  measure  of  the  float  rise  and 
hence  of  the  pressure  difference  produced  in  the  Hy- 
perbolic Elbow  by  the  fluid  flowing  through  it.  The 
bell  float  is  kept  in  position  by  two  vertical  guide 
wires  which  pass  through  bushings  in  the  flanges  of  the 
float.  The  bearing  of  these  wires  in  their  bushings 
gives  a  minimum  friction.  This  is  demonstrated  by 
the  fact  that  almost  identically  the  same  float  rises 
are  found  to  occur  for  increasing  and  decreasing  pres- 
sure differences.  A  pressure  shunt  which  short  cir- 
cuits any  sudden  pressure  overload,  and  suitable  mois- 
ture traps  on  the  pressure  connections,  are  provided 
outside  the  meter  body. 

The  accuracy  of  the  gas  meter  body  is  from  1%  to 
2'i  of  actual  reading  between  15  r('  and  100%  of  full 
load,  and  within  T,',  of  actual  reading  between  5% 
and  15%  load.  It  has  109  contact  points.  Where 
greater  accuracy  for  this  lower  range,  such  as  within 
'1' i  to  4',  is  required,  a  supplementary  and  more 
sensitive  meter  body  is  employed.  The  larger  float 
of  this  supplementary  body  gives  a  greater  rise  under 
a  small  pressure  difference  than  does  the  standard 
float,  and  permits  a  greater  number  of  contact  points 


May,  1923 


THE  ARMOUR  ENGINEER 


III 


and  hence  a  greater  number  of  resistance  units  for 
the  lower  pressure  difference  range,  with  resulting 
greater  sensitivity  to  smaller  pressure  differences. 

The  supplementary  meter  body  is  connected  to  the 
same  source  of  pressure  difference  as  the  standard 
meter  body,  and  is  designed  so  as  not  to  be  disturbed 
by  the  larger  pressure  differences  to  which  it  becomes 
subject  because  of  being  connected  in  parallel  with 
the  standard  meter  body.  The  variable  resistance  of 
the  supplementary  meter  body  is  connected  in  series 
with  that,  of  the  standard  meter  body,  and  is  the  first 
resistance  to  affect  the  electrical  circuit  for  the  smaller 
pressure  differences  applied  from  the  elbow.  The  total 
number  of  available  contacts  is  thus  increased  above 
10!)  by  the  number  of  additional  contacts  in  the  sup- 
plementary meter  body.  The  accuracies  secured  by 
this  combined  meter  body  arrangement  can  be  suited 
to  almost  any  demand,  and  represent  an  accomplish- 
ment in  gas  measurement  never  before  attained.  This 
will  be  more  fully  appreciated,  when  it  is  stated,  that, 
with  this  meter  body,  a  contact  movement  of  2  inches 
is  obtainable  for  a  pressure  difference  of  less  than  % 
inch  of  water! 

The  meter  body  for  the  measurement  of  steam, 
water,  or  oil  is  similar  to  that  used  for  gas,  except  that 
the  mercury  well  is  increased  in  depth,  the  mercury 
being  subjected  to  the  action  of  the  pressure  differ- 
ence, and  that  the  pressure  difference  is  transmitted 
through  the  insulating  oil  with  which  the  meter  body 
is  completely  filled  instead  of  through  a  ens,  as  is  the 
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lth     gas 
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lation  of 


difference 
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of  the 
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The  withdrawal  of  the  gradua 
from  the  mercury  is  thus  effected  1 
two  things: 

1.  Rise  of  the  float  due  to  pressu 
upon  the  inside  and  the  outside  of 

2.  The  fall  of  the  mercury  lev* 
drawal  of  the  float  wall  from  it. 

By  reason  of  this  combination  of  forces,  contact 
rise  above  the  mercury  level  may  be  made  as  high 
as  4  inches  for  full  load,  whereas  the  corresponding 
maximum  pressure  difference  may  only  be  between 
1  inch  and  :}  inches  of  mercury.  The  maximum  con- 
tact rise  is  kept  constant  at  this  high  value  for  various 
meter  capacities  by  varying  the  thickness  of  the  float 
tube.  The  use  of  telescoping  float  tidies  of  different 
sizes  furnishes  an  easy  method  of  changing  meter 
body  capacity.  Thus  in  one  type  of  this  general  de- 
sign of  meter  body,  a  contact  movement  of  'A1'-,  inches 
relative  to  mercury  is  obtained  for  a  pressure  differ- 
ence of  only  V4  inch  of  mercury. 

The  steam  meter  body  is  completely  tilled  with 
insulating  oil,  and  the  pressure  connections  instead 
of  going  directly  to  the  Hyperbolic  Elbow,  as  is  the 
case  with  the  gas  meter  body,  each  connect  first  with 
an  oil  reservoir  through  a  pressure  shunt.  An  increase 
in  pressure  difference,  as  it  raises  the  float,  forces  a 
portion  of  the  oil  out  of  the  high  pressure  reservoir 
into  the  low  pressure  one,  and  vice  versa. 

In  addition  to  the  pressure  shunts  provided  in 
connection  with  the  oil  reservoirs  to  care  for  sudden 
changes  in  pressure,  the  float  wall  sinks  deeply  enough 
into  the  mercury  to  protect  against  mercury  blow- 
outs up  to  an  average  of  250%  of  the  meter  capacity. 
The  pressure  shunt  acts  at  50%  overload. 

For  measuring  pressure  differences  in  excess  of 
3  inches  of  mercury,  the  upward  motion  of  the  float 


is  arrested  by  a  limiting  stop  at  a  predetermined 
point,  and  subsequent  increases  of  pressure  act  merely 
upon  the  mercury  in  a  manner  similar  to  a  U-tube. 
The  recording  apparatus  is  then  arranged  to  respond 
to  the  mercury  movements  accordingly.  By  this  means 
the  necessity  for  multiple  meter  bodies  in  the  accurate 
measurement,  of   heavy   and   widely   fluctuating  loads 

The  accuracy  of  the  meter  body  used  for  measuring 
flow  of  steam,  water  or  oil  is  from  1%  to  2'/<  of  actual 
reading  between  15%>  and  100%  full  load,  and  within 
4%  of  actual  reading  between  5',  and  15',  load. 
This  type  of  meter  body  has  over  120  contacts.  It  is 
chiefly  the  Logarithmic  law  of  resistance  variation 
that  makes  these  unusual  accuracies  possible  for  such 
wide  load  ranges. 

The  electrical  pressure  gauge  operates  on  the 
principle  of  a  mercury  manometer  with  one  end  closed. 
In  the  gauge  chamber  is  a.  mercury  well  and  a 
vertical  bakelite  tube  closed  at  the  top.  Electrical 
contacts  in  the  tube  are  joined  by  resistance  elements 
which  are  made  a  part  of  the  Wheatstone  bridge  cir- 
cuit  in  the  recording  mechanism. 

When  the  source  of  static  pressure  is  connected 
with  the  gauge,  the  pressure  is  transmitted  to  the 
mercury   in   the  well   by  means  of  the   insulating  oil 


ivement  varies 
I  the  variation 
chanism    as    a 


pressure  is  reacnea.     i  ae  merci 

the  amount  of  resistance  in  circi 

is    interpreted    by    the    recordii 

proportionate  correction  to  the  meter  readings.     The 

electrical  contacts  are  so  spaced  as  to  give  a  pressure 

sensitivity    corresponding    to     l'/i     of    variation     of 

density  or  s) ific  volume. 

A    temperature  coil    placed   in   the   chamber  auto- 

the  entrapped  air  which  otherwise  would  affect  the 
correction  for  pressure  variations. 

The  temperature   plug  makes  use  of  the  changes 
in    resistance    caused     by    changes    in    temperature. 


Figure  6 
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Elements  of  two  materials  with  different  resistance 
temperature  coefficients  are  connected  in  series,  and 
are  so  proportioned  that  the  resultant  resistance 
temperature  coefficient  gives  the  required  correction 
when  subjected  to  changes  in  temperature.  The  plug 
is  held  in  a  brass  or  monel  metal  tube  screwed  into 
the  elbow  measuring  the  flow,  or  into  the  adjoining 
pipe. 

For  correcting  the  readings  of  gas  meters  for  vari- 
ations in  specific  gravity,  a  column  of  gas  is  balanced 
against  a  corresponding  column  of  air,  and  the 
resulting  small  difference  in  pressure  is  measured  by 
means  of  one  type  of  gas  float  meter  body,  which 
gives  a  contact  rise  above  mercury  level  of  2  inches 
for  :!()',  gas  specific  gravity,  with  correspondingly 
smaller  rises  for  specific  gravities  ranging  between 
:W/<  and  1007c,  as  referred  to  air.  The  sensitivity 
of  the  gravity  meter  body.  Fig.  6.  as  ordinarily  furn- 
ished, is  such  that  specific  gravity  changes  of  1',  are 
recorded,  although  when  desired  by  a  customer,  the 
sensitivity  can  be  increased  to  '-'r.  By  the  use  of 
additional  contacts  and  of  extra  electrical  terminal 
plugs,  a  gravity  meter  body  can  be  used  both  for  auto- 
matic correction  in  gas  How  metering,  as  well  as  for 
direct  measurement  of  specific  gravity  by  means  of  an 

the  resistance  of  the  gravity  meter  body  is  introduced 
into  the  Logarithmic  Wheatstone  bridge  circuit  and 
is  thus  automatically  and  continuously  applied  as  a 
correction  for  the  final  gas  meter  readings. 

When  specific  gravity-  does  not  vary  much  in  any 
one  day,  but  varies  from  day  to  day.  or  during  any 
other  longer  periods,  a  hand  operated  gravity  rheostat 
may  he  substituted  for  the  automatic  gravity  correc- 
tion. This  rheostat  reads  directly  in  terms  of  specific 
gravity.  By  the  turning  of  a  handle  by  means  of  a 
standard  clock  key.  it  may  be  set  for  any  new  specific 
gravity  found  from  the  tests.  It  can  be  located  where- 
over  most  convenient  for  the  person  taking  gravity 
readings. 

Actual  specific  gravity  graphic  charts  taken  over 
a  period  of  many  weeks  in  a  city  using  water  gas. 
showed  average  daily  specific  gravity  variations  of 
16%.  These  daily  variations  have  on  a  number  of 
days  reached  the  34'  ,  point,  and  have  never  reached 
below  the  %%  point.  If  such  is  the  case  for  a  definite 
manufactured  gas.  what  variations  are  to  be  expected 
in  the  case  of  variable  mixtures  of  coal  and  water 
gas.   or   in    the   case   of   coke  oven,    blast    furnace  or 
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plugs,  which  may  then  be  connect, 
electrical  recorders.  An  example  , 
found  in  the  case  of  the  Kansas  ( 
The  natural  gas  supplied  to  the 
is  metered  at  three  distantly  sepa: 
located   at    different   city   gates.      ( >i 


■pendent    terminal 
I   to   four  different 


has  four  12-inch,  another  has  two  12-inch  and  the 
third  one  12-inch  and  one  6-inch  Hyperbo-Electric 
flow  Meters.  Each  of  these  stations  is  supplied  with 
only  one  gravity  meter  body,  but  with  four  electrical 
terminal  sets  in  the  first  station  and  with  two  electrical 
terminal  sets  in  the  other  two  stations. 

The  Kansas  City  Gas  Company's  installation  is 
also  a  good  example  of  the  admirable  suitability  of 
the  Hyperbo-Electric  Flow  Meters  for  long  distance 
transmission.  Each  electrical  recorder  is  supplied 
with  a  duplicate  balancing  rheostat,  so  that  when 
the  indicator  pointer  moves,  two  separate  electrically 
insulated  contact  brushes  slide  over  the  two  bakelite 
rings  comprising  the  original  and  duplicate  balancing 
rheostats.  The  resistance  of  the  duplicate  rheostat  is 
then  transmitted  through  two  telephone  wires  to  the 
main  office  of  the  company,  located  from  3y2  to  6 
miles  from  the  various  stations.  These  two  telephone 
wires  are  then  connected  to  the  duplicate  recorder 
located  at  the  main  office  which  measures  auto- 
matically exactly  the  same  resistance  as  the  original 
recorder,  a.  compensating  resistance  being  provided 
to  offset  the  resistance  of  the  telephone  wires 

The  Hyperbo-Electric  Flow  Meter  thus  represents 
a  unique  combination  of  highest  accuracy  with 
maximum  ruggedness  and  flexibility  in  flow  meter- 
ing. It  is  the  result  of  combining  the  best  known 
improvements  in  every  phase  of  the  flow  metering 
problem,  any  one  of  which  would  be  sufficient  to 
make  this  meter  a  distinct  step  in  the  progress  of 
flow  metering.  It  is  the  product  of  an  unsatiable 
desire  by  its  inventors  to  produce  nothing  short  of 
a.  loi)',  flow  meter,  surpassing  in  ruggedness  and 
accuracy  even  the  common  switchboard  types  of 
electrical  instruments. 

It  is  the  only  flow  meter  using  a  source  of  pressure 
difference  characterized  by  a  predeterminable  flow 
coefficient  independent  of  local  piping  conditions  and 
constant  for  all  ordinary  load  ranges.  This  in  itself 
is  an  epoch  making  improvement  in  flow  metering. 
It  is  the  only  flow  meter  which  measures  this  pressure 
difference  electrically  by  measuring  electrical  resist- 
ance directly,  thus  eliminating  errors  due  to  voltage 
variations.  It  is  the  only  flow  meter  which  uses  any 
Wheatstone  bridge  in  general  and  the  Logarithmic 
Wheatstone  bridge  in  particular  for  measuring  the 
resistance  changes  caused  by  the  variation  of  pressure 
difference  with  flow,  thus  making  possible  a  flow 
meter  accuracy  based  upon  actual  meter  readings  for 
loads  ranging  from  ">',  to  100',  of  maximum.  It  is 
the  only  flow  meter  where  the  automatic  multiplying 
and  dividing  properties  of  the  Logarithmic  Wheat- 
stone bridge  make  possible  automatic  correction  for 
static  pressure,  temperature  and  specific  gravity  in 
flow  metering.  If  is  the  only  flow  meter  for  which 
were  actually  developed  such  rugged,  simple  correct- 
ing devices  as  the  electrical  pressure  gauge,  the 
temperature  correction  plug  and  the  specific  gravity 
correction   meter   body.      It    is  the  only   electrical  flow 


uh 
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distance  metering  ny  use  ol  telepnone  wires  practical. 
It  is  the  only  flow  meter  characterized  by  an  unusual 
flexibility  of  accuracy  for  lower  loads,  and  by  an  elec- 
trical flexibility  which  leaves  little  to  be  desired  in 
this  phase  of  flow  metering 

As   many    an    enthusiastic    operating   engineer   has 
exclaimed:      "It    is   the    meter   the  engineering   world 
i  'onti  nued  on  pagt  1S3 
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THE  SIGNIFICANCE  OF  THE  FINE  ARTS' 
A  BOOK  FOR  EVERYONE 

By 

Earl  H.   Reed,  Jk., 

Associate  Professor  of  Architectural  Design 


HAVE  you  ever  wondered  how  a  life-size  bronze 
statue  was  cast,  or  why  such  a  work  by  a  great 
sculptor  is  vastly  more  prized  than  any  merely 
mechanical  reproduction  of  a  human  body  ■'  Would  you 

not  be  curious  to  learn  from  an  authority  that  to-day's 
popular  dance  tunes  hold  in  themselves  the  possibility 
of  development  into  the  great  American  art  music  of 
tomorrow  .'  Would  you  know  how  parks  and  buildings 
and  jewelry  are  designed,  or  how  our  great  city  plan, 
now  being  realized,  was  based  on  lessons  of  the  past 
as  well  as  needs  of  the  present .'  Why  were  thirteenth- 
century  Frenchmen  so  keenly  enthusiastic  over  a 
cathedral  building,  just  as  we  are  over  constructing 
factories.'  How  is  plate  glass  made.'  Is  the  worker 
in  wrought  iron  an  artist  .'  How  does  our  architecture 
compare  with  that  of  the  ancients,  and  wherein  lies 
the  difference  between  architecture  ami  mere  build- 
ing? All  these  very  interesting  questions  and  many 
others  are  answered  and  enlarged  upon  by  a  selected 
group  of  American  authorities  in  a  hook  called  •'The 
Significance  of  the  Fine  Arts."  just  published  under 
the  auspices  of  the  American  Institute  of  Architects. 
Would  you  not  wish  to  multiply  indefinitely  that 
thrill  you  felt  run  down  your  hack  when  you  first 
learned  that  wireless  hail  been  telephonized,  the 
French  six-plane  had  captured  the  speed  record,  or 
that  the  beautiful  and  glittering  treasures  of  Pharaoh 
had  been  unearthed?  How  vastly  more  interesting 
life  would  he  if  an  unusual  building,  a  passage  at  the 
symphony,  or  an  object  of  art  in  a  friend's  house 
could  recall  it  at  unexpected  times!  In  very  practical 
ways.  too.  more  complete  understanding  of  the  fine 
arts  can  he  of  service,  for  we  are  constantly  called 
upon  in  industry,  in  business,  or  at  home,  to  distin- 
guish between  the  good  and  useful  and  the  ugly  and 
cumbersome.  Is  it  not  consistent  with  our  progressive 
American  spirit,  manifested  in  so  many  directions, 
that  we  should  hasten  to  learn  all  there  is  to  he  known 
about  architecture,  sculpture,  painting,  industrial 
arts  and  music  .'  Then  America  can  record  her  great- 
ness, and  the  life  of  each  American  he  made  richer. 
We  remember  Egypt  by  her  pyramids.  Komc  by  her 
arches,  medieval  France  by  her  cathedrals.  Renais- 
sance Italy  by  her  St.  Peter's.  What  shall  America 
leave  to  posterity?  Let  us  awaken  to  the  need  of 
more  expressive  tine  arts,  and  remove  art  from  the 
dusty  museum  shelf  to  its  rightful  place  around  us 
in  our  daily  lives! 

been  made  in  recent  years  in  America  toward  further- 
ing popular  acquaintance  with  the  fine  arts  than  that 
represented  by  the  present  volume.  It  is  intended  for 
the  general  reader,  ami  more  particularly  for  use  as  a 
text,  book  in  connection  with  college  courses  in  the 
fine  arts.  In  fact,  before  the  chapters  were  written, 
the  idea  received  the  endorsement  of  the  Association 

"The  Significance  of  the  Fine  Arts"  Published  under  th.- 
direction  of  the  Committee  on  Education  of  the  American 
Institute  of  Architects,  1923.  Marshall  Jones  Company. 
Boston.    Mass.      Smo..    461    )>ap-s,    illustrated.      Price,    $3.50. 


admirable  introduction  by  George  C.  Nimmons,  ten 
papers  by  eminent  American  authorities  on  architec- 
ture and  on  allied  arts,  and  a  line  epilogue  by  (  '.  How- 
ard Walker,  (^uite  naturally,  in  view  of  the  auspices 
of  publication  and  the  undoubted  need  of  popular 
understanding  due  to  past  neglect,  architecture  in  its 
various  phases  is  dealt  with  in  six  of  ten  chapters. 
Paul  P.  Cret's  splendid  article  on  "Modern  Archi- 
tecture" is  suggested  as  an  excellent  starting  point 
for  the  general  reader,  in  order  that  the  others,  relat- 
ing to  architecture  id'  the  past,  which  are  perforce  less 
vivid  because  of  the  subject  matter,  may  he  read  from 
his  inspiring  viewpoint.  "Classical  Architecture"  is 
presented  by  C.  Howard  Walker.  "Th,.  Architecture 
of  th,'  .Middle  Ages"  by  Ralph  Adams  Cram.  "The 
Renaissance"  by  II.  Van  I'.uren  Magonigle,  "Land- 
scape Design"  by  F.  L.  Olmstead  and  "City  Plan 
ning"  by  Edward  II.  Bennett.  The  last-named  paper 
appropriately  includes  an  enlightening  review  of  zon- 
ing principles,  a  matter  of  especial  interest  to  our  city 
at   the   present   mom, dit. 

'I'he  allied  arts  have  been  very  interestingly  written 
about  by  the  following  authorities:  "Sculpture," 
Lorado  Taft;  "Painting,"  Bryson  Burroughs;  "In- 
dustrial Arts."  linger  Elliott,  ami  ".Music,"  by 
Thomas  Whitney  Surette.  The  introduction  calls  at- 
tention to  the  book's  freedom  from  technical  language. 
its  effort  to  explain  the  origin  of  art  as  arising  from 
the  needs  and  customs  of  people,  and  its  use  of  anec 
dote  and  story.  Vital  principles  of  design  and  con- 
struction   have    been    presented,    as    well    as    rules   id' 

good  taste  and  refined  judgment.  Numerous  well  se- 
lected illustrations  and  an  attractive  make-up  lend 
greater  usefulness  and  beauty  to  this  volume. 

We  may  well  he  proud  of  the  fact  that  four  Chi- 
,-agoans  have  taken  an  active  part  in  its  production: 
George  C.  Nimmons  and  Thomas  K.  Talmadge  on  the 
committee  of  publication,  and  Lorado  Taft  and  Ed- 
ward II.  Bennett  as  authors  of  papers.  .Mr.  Nimmons' 
introduction  closes  with  the  following  finely  written 
and  comprehensive  passage  descriptive  of  the  hook's 
purpose,  which  fittingly  concludes  this  review:  "To 
call  the  attention  of  the  public  to  the  real  importance 
of  the  arts  is  the  great  object  to  he  attained.  Xo  mat- 
ter what  a  man's  station  or  calling  may  he.  where  he 
goes,  or  what  he  does,  the  products  and  activities  of 
the  fine  arts  confront  him  on  i'Vevy  hand.  From  the 
cradle  to  the  grave,  the  works  of  the  fine  arts  are 
man's  everyday  companions,  and  if  is  in  truth  essen 
tial.  if  we  are  to  appreciate  and  profit  by  Cod's  bless- 
ings in  nature  and  the  best  ami  finest  works  of  man. 
that  every  member  of  the  community  should  have 
some  definite  knowledge  and  appreciation  of  the  fine 
arts." 
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ARMOUR  TECH  RADIO  STATION,  "9YL/ 


By 
Fred  Marco,   '24, 
Vice-President,  Armour  Tech  Badi 


Club 


RADIO  communication  at  Armour  Tech  previous 
to  the  fall  of  1922  was  more  or  less  of  a  side- 
issue,  due  to  the  lack  of  time  and  proper 
equipment.  However,  a  little  more  than  six  mouths 
ago  a  group  of  energetic  and  enthusiastic  radio  ama- 
teurs decided  to  see  what  could  be  done  to  put  Armour 
on  the  map,  as  far  as  a  radio  station  is  concerned. 
Accordingly  the  Armour  Tech  Radio  Club  was  reor- 
ganized with  the  opening  of  the  school  year.  A  per- 
sonal advertising  campaign  was  carried  on,  and 
speakers  and  interesting  programs  provided.  This. 
together  with,  the  great  interest  aroused  due  to  the 
broadcasting  boom,  more  than  doubled  the  membership 
of  the  Club. 

Work  on  the  station  was  immediately  started  with 
;,  view  to  finishing  the  more  difficult  outside  work  be- 
fore the  advent  of  cold  weather.  A  preliminary  sur- 
vey of  the  apparatus  and  site  proved  disappointing. 
The  Club  was  in  possession,  through  the  courtesy  of 
the  Physics  Department,  of  a  250-watt  power  tube. 
;i  50-watt  tube,  several  smaller  power  tubes,  a  receiv- 
ing set  that  wouldn't  work,  and  a  1,500-volt — 100-watt 
motor-generator  of  antique  vintage.  The  site  of  the 
station  was — and  is —  the  second  floor  of  the  Physics 
Laboratory,  in  Chapin  Hall.  Plans  for  a  more  efficient 
antenna  system  were  immediately  drawn  up,  as  it 
had  been  decided  to  shorten  the  then  existing  antenna 
and  move  it  farther  north,  suspending  it  for  the  most 
part,  between  Chapin  Hall  and  the  Mission  Building, 
and  thus  eliminating  a  large  amount  of  dielectric  loss. 
The  old  mast,  a  twenty-five-foot  two-by-four,  was  used 
to  support,  the  south  end  of  the  aerial,  the  north  end 
being  held  by  a  rope  fastened  to  the  topmost  peak 
of  the  Mission  Building,  thus  giving  a  span  of  about 
eighty  feet,  A  two-inch  cage,  consisting  of  four  wires 
equally  spaced  by  large  corks  purloined  from  the 
( 'liemical  Laboratory,  was  attached  to  the  north  end  of 
the  aerial,  and  led  into  the  operating  room.  A  heavy 
ground  lead  made  up  of  a  half  a  dozen  strands  of  No. 
12  weatherproof  wire,  securely  soldered  to  everything 
in  sight,  was  also  installed.  This  completed  the  out- 
side work,  except  for  intermittent  occasions  when  the 
high  winds  experienced  during  the  past  winter  broke 
several  of  the  main  guy  wires  on  the  mast  and  allowed 
it  to  bend.  Further  trouble,  however,  was  eliminated 
by  increasing  the  size  of  the  guys. 

The  installation  of  a  simple  and  yet  efficient  con- 
tinuous wave  transmitter  was  the  next  problem. 
Partly  due  to  the  fact  that  the  spark  type  of  trans- 
mitting sets  is  fast  becoming  obsolete,  and  partly  be- 
cause of  the  power  tubes  the  Club  had  available  for 
experimental  work,  it  was  decided  that  only  tube 
work  would  be  carried  on.  Broadcasting  of  voice  and 
music,  as  in  done  by  others  of  the  more  prominent 
engineering    colleges    throughout    the    country,    was 


temporarily  eliminated  from  the  program,  inasmuch 
as  the  apparatus  and  the  funds  necessary  for  the 
maintenance  of  such  a  station  were  not  at  that  time 
procurable. 


After  the  apparatus  had  been  hooked  up  for  the 
preliminary  tests  it  was  found  that  the  antenna  cur- 
rent, was  far  less  than  could  be  reasonably  expected 
from  the  power  supply.  In  the  course  of  running 
down  the  trouble  and  correcting  it  many  schemes  were 
tried.  The  Hartley  circuit,  one  of  the  simplest,  and 
yet  most  efficient  of  direct-coupled  circuits,  was  first 
installed,  but  results  were  very  disappointing.  The 
antenna  current  obtained  was  only  approximately  one 
ampere,  where  at  least  three  or  four  could  be  expected. 
Then  in  rapid  succession,  in  an  endeavor  to  trace  the 
evil,  the  Colpitis,  grid  tickler,  plate  tickler,  reversed 
feedback,  and  Meissner  cricuits  were  tried  as  well  as 
several  improvements  and  modifications  of  all  of  these. 
This  seemed  to  do  little  or  no  good,  however,  and  other 
methods  of  locating  the  trouble  were  tried.  To  make 
a  long  story  short,  it  was  found  after  many  measure- 
ments had  been  taken,  that  the  high  frequency  resis- 
tance of  the  antenna  was  nearly  200  ohms  on  the  oper- 
ating wave  length!  It  was  concluded  that  the  fire 
escape,  which  runs  parallel  to  the  lead-in  for  its  entire 
length,  was  the  chief  contributor  to  this  inefficiency. 
Therefore,  as  a  compromise,  since  neither  the  antenna 
nor  the  fire  escape  could  be  moved  at  that  time,  the 
ground  was  disconnected  from  the  set,  and  the  fire 
escape,  in  conjunction  with  a  radial  counterpoise 
strung  between  the  two  buildings,  was  connected  in  its 
stead.  This  proved  a  great  improvement,  the  resis- 
tance coming  down  and  the  antenna  current  going  up 
to  about  two  and-a-half  amperes  on  the  200  meter 
wave-length.  The  Antenna  insullation  was  then  over- 
hauled and  improved  wherever  possible  by  the  instal- 
lation of  new  insulators  in  some  places,  and  by  clean- 
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ing  the  soot  and  dirt  off  others:  The  ground  was 
improved,  and  finally,  after  returning  to  the  Hartley 
circuit,  slightly  bettered  by  the  elimination  of  several 
leaky  condensers,  the  radiation  current  was  brought 
up  to  three  amperes  on  the  50-watt  tube  and  between 
four  and  five  amperes  on  the  250-watt  tube. 

Then  "Old  Man  Trouble"  came  along,  and  all  but 
wiped  out  the  place !  In  the  space  of  two  days  the 
50-watt  tube  burned  out.  the  motor  generator  blew  up, 
and  the  receiving  set  quit  working !  However,  due  to 
the  hearty  co-operation  of  Professor  Wilcox,  the  gen- 
erator was  repaired  and  the  250-watt  tube  perma- 
nently installed.  After  the  receiving  set  had  been 
torn  down  and  thoroughly  overhauled  and  a  tempo- 
rary arrangement  of  honeycomb  coils  set  up.  the  sta- 
tion was  once  more  in  operation. 

A  general  idea  of  the  layout  of  the 
apparatus  during  the  preliminary  ex- 
perimenting can  be  gained  from  the 
accompanying  picture  of  the  interior 
of  the  station,  taken  during  the  first 
few  days  (if  work.  The  transmitting 
set  is  on  the  right  anil  the  receiving 
set  on  the  left.     This  receiver  was  of 


of  the  panel,  tunes  the  primary  or  aerial  circuit  to  the 
desired  wave  length.  The  small  switch  to  the  right 
is  a  long-and-short  wave  arrangement,  permitting  two 
ranges  of  wave  lengths  to  be  covered  with  the  same 
controls.  The  meters  are  in  the  filament  and  plate 
circuits  of  the  tubes,  which  are  controlled  by  the 
four  rheostats  in  the  upper  row.  The  two  dials  at 
the  right  are  the  grid  condenser  and  potentiometer 
for  adjustment  of  the  detector  tube  to  maximum  sen- 
sitivity. A  small  switch  is  provided  for  controlling 
the  filaments  of  the  tubes,  so  that  the  rheostats,  once 
adjusted,  do  not  have  to  be  turned  off  when  closing 
down  the  set.  Phone  jacks  on  the  front  and  binding 
posts  on  the  back  of  the  panel,  provide  means  of  con- 
necting to  external  circuits.  The  set  has  proved  very 
efficient   in  operation.      During  preliminary  tests  itii- 
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more  beautiful  and  efficient  piece  of 
apparatus  described  in  t lie  following 
paragraph.  To  the  right  of  the 
receiver  can  be  seen  the  250-watt  tube 
with  the  filament  rheostat  and  switch, 
the  two  tuning  inductances  which 
allow  waves  between  150  and  *<>(> 
meters,  filter  and  by-pass  condensers, 
together  with  several  meters  for  plate 
and  filament  control.  The  antenna 
switch  and  radiation  ammeter  can  be 
seen  to  the  right.  At  the  lower  right 
hand  corner  is  a  large  filter  condenser, 
used  to  smooth  out  the  hum  from  the 
commutator  of  the  generator.  'I This 
does  much  to  eliminate  interference 
with  local  broadcast  listeners. 

In  the  second  photograph  can  be  seen  the  new  re- 
ceiving set  with  which  the  Club  has  recently  been 
presented  due  to  the  kindness  and  foresight  of  .Mr. 
R.  H.  G.  Mathews  of  the  Chicago  Radio  Laboratories. 
Mr.  Mathews  is  a  former  Armour  Tech  student.  On 
the  occasion  of  a  recent  visit  to  talk  before  the  mem- 
bers of  the  Club  he  very  kindly  offered  to  donate  to 
the  Club  the  "Zenith  Multiceiver."  a  product  of  his 
own  firm.  This  set  was  used  at  experimental  station 
9ZN  throughout  the  past  winter,  figuring  prominently 
in  most  of  the  long  distance  communication  for  which 
that  station  has  been  noted.  It  is  expected  that  with 
its  aid  Armour  Tech  Station  9YL  will  be  able  to  dupli- 
cate that  work  in  at  least  a  small  measure.  This  set 
is  of  the  familiar  Armstrong  regenerative  type,  in- 
corporating detector  and  three  stages  of  audio-fre- 
quency amplification  all  in  one  unit,  thus  making  a 
very  complete  and  compact  layout.  Referring  to  the 
second  photograph,  the  lower  three  dials  are  the  main 
tuning  controls,  the  left  and  right  being  the  grid  and 
plate  variometers  respectively,  and  the  center  the 
coupling  variation.  The  lower  left  hand  switch,  in 
conjunction  with  the  variable  condenser  in  the  center 


Pacific  Coast  broadcasting  stations  were  tuned  in  with 
surprising  audibility. 

In  transmitting,  considering  conditions,  the  range 
of  the  250-watt  set  has  proved  exceptional.  Power  is 
not  available  for  use  after  midnight,  and  as  amateur 
relay  work  does  not  start  before  10:30  P.  M.,  due  to 
interference  with  broadcast  listeners,  the  time  for 
operation  is  exceedingly  short  and  must  be  used  to 
maximum  advantage.  Stations  within  a  radius  of 
500  miles  have  been  worked  at  night  with  comparative 
ease,  reports  of  9YL's  signals  having  been  received 
from  several  times  that  distance.  An  operating  sched- 
ule is  maintained  four  nights  a  week,  and  many  mes- 
sages relayed.  During  the  daytime  when  operators 
have  free  hours,  transmission  is  carried  on  with  sta- 
tions in  the  neighboring  states  or  broadcast  programs 
listened  to. 

A  new  program  of  events  is  scheduled  for  the  fall 

term  opening.     The  Club  has  plans  for  a  tall  mast  to 

be  located  in  the  open  space  back  of  the  Mission  and 

Chapin  Hall.     It  also  hopes  for  new  and  more  exten- 
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Associate  Professor  James  C.  Peebles,  Editor 


emplovees  for  tl 
tiected.  It  has  been  a  source  of  gratification  to  a 
concerned  to  note  how  frequently  the  old  "grads 
come  back  to  the  Institute  or  write  to  someone  the 
when  in  need  of  the  services  of  a  young  enginee 
This  is  the  kind  of  co-operation  which  we  are  ; 
anxious  to  promote  among  Armour  men.  '"Hire  ; 
Armour  man"  is  an  excellent  motto  for  the  eld 
alumnus,  for  by  so  doing  he  will  serve  the  best  inte 
ests  of  the  Institute,  give  the  young  graduate  ; 
opportunity  to  get  st 


lire  for  himself  an  employee  who  would  rather  work 

'or  an  Armour  man  than  any else,  and  so  is  anxious 

o  make  good. 


W.  F.  Parker,  '05,  was  a  caller  at  the  Institute  on 
March  22.  lie  is  now  sales  manager  for  the  Packard 
Electric  Company  of  Warren.  Ohio.  His  firm  manu- 
factures and  sells  a  complete  line  of  transformers, 
and  also  a  somewhat  specialized  line  of  electric  cables 


for  use  in  automobiles.  -Mr.  Parker  reports  that  busi- 
ness  in  his  line  is  good,  and  that  prospects  are  excel- 
lent for  increased  business  in  the  future.  He  is  looking 
for  two  young  men  to  start  out  in  the  sales  depart- 
ment, with  the  idea  of  developing  them  into  sales 
engineers.  Being  a  loyal  alumnus  of  Armour,  Mr. 
Parker  wants  two  Armour  men.  and  spent  a  consider- 
able portion  of  the  day  in  interviewing  several  mem- 
bers of  this  year's  graduating  class.  It  is  quite 
possible  that  one  or  more  of  them  will  start  in  with 
the  Packard  Electric  Company  after  graduation,  be- 
cause Mr.  Parker  kept  the  alumni  motto  in  mind. 

If  the  records  are  to  he  relied  upon.  Parker  was 
the  only  student  prior  to  1905  who  ever  secured  seven 
A's  in  a  single  term;  and  yet  no  one  who  was  a  stu- 
dent in  those  days  will  say  that  he  was  a  grind.  In 
his  Junior  Year.  '04.  he  had  four  A's  in  athletics  and 
three  in  social  activities.  His  specialties  were  base- 
ball pitcher  ami  dance  manager.  For  three  years  he 
was  the  mainstay  of  the  ••Tech"  team,  his  work  in 
the  pitcher's  box  being  responsible  for  many  victories. 
Frequently,  after  a  hard  game  on  the  diamond,  he 
would  he  found  in  the  evening  ;,t  Rosalie  Hall  or  the 
Unity  Club  House,  the  moving  spirit  in  some  Armour 


fui 


d  serious  doubts 
has  made  a  good 

le  personality  am 
student  activities 

buted  in  no  smal 


[hat  student  activities  outside 
criticised,  and  efforts  made  to 
upon  them,  it  is  a  pleasure  to 

ccess  in   later  life  of  ( who 

ivities.     Some  of  the  professors 

it  Parker  as  an  engineer,  but 
.  and  we  believe  that  an  agree- 
ility  as  a  "mixer,"  developed 
tside  the  classroom,  have  con- 
>asure  to  his  success. 


M.A.Smith,  '10,  is  director  of  education  for  the 
United  States  Gypsum  Company.  Chicago.  In  this 
position  he  engages  and  trains  the  salesmen  and  sales 
engineers  who  are  employed  by  the  company.  From 
time  to  time  during  the  past  ten  years  he  has  em- 
ployed quite  a  number  of  Armour  men.  and  they  must 
have  proved  satisfactory,  for  he  is  looking  for  more 
from   the  present   class.      Several   of  the  Seniors  have 

1 n  to  see  Mr.  Smith,  and  it  is  confidently  hoped  that 

he  will  find  among  them  the  material  for  which  lie  is 
looking. 

Incidentally,  our  Association  needs  more  men  like 
M.  A.  Smith.  He  has  been  active  in  all  alumni  affairs. 
attends  the  semi-monthly  luncheons  whenever  business 
will  permit,  and  never  loses  an  opportunity  to  boost 
the  Alumni  Association  and  the  Institute. 
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"  Do  you  remember 
'way  back  when"  E.  S. 
Libby,  '02,  looked  like 
the  picture  which  we  re- 
produce on  this  page? 
Do  you  also  remember 
that  annual  occasion, 
now  forgotten  by  many, 
the  Faculty-Senior 
Baseball  (lame  ".  In  the 
game  of  1902,  Libby 
played  second  base  for 
the  Seniors.  About  the 
middle  of  the  ga  m  e, 
while  funning  out  a  hit 
that  looked  like  a  home- 
run,  he  slipped  an  ec- 
centric and  stopped  on 
dead  center  at  third 
base.  Emergency  re- 
able  to  finish  the  game. 


I   the 
these 

s  the  v- 


pairs  were  made  and  he  was  a 
but  under  reduced  pressure. 

In  subsequent  years,  as  a  o 
.Mr.  Libby  has  taken  part  in 
games.  On  such  occasions  be  w 
of  voluminous  advice  from  his  student 
bleachers,  who  insisted  on  considering  the 
experiment  in  steam  engineering,  with  the 
of  prof essor  and  student  reversed.  "Sand  tl 
"put  'er  in  reverse."  "lull  steam  ahead,"  ai 
items  of  advice  were  heard  from  all  over 
while  Libby  made  a  mental  note  to  give  an 
tion  mi  the  Zenner  diagram  the  next  day. 


ttmg  into 
in  is  usual 
es  to  that 


Wl 


L.  I  Goldberg/17,  has  i 

business  for  himself  in  much 
for  the  young  man  from  CO 
degree  of  business  independ 
an  undergraduate  in  Civil  Engineering  at  the  Insti- 
tute, Mr.  Goldberg  spent  two  summers  in  Hie  Illinois 
State  Highway  Department  on  paving,  bridge  build- 
ing, and  general  highway  work.  After  graduation  he 
continued  in  the  same  work  for  a  year,  and  then  trans- 
ferred to  the  Highway  Department  of  the  State  of 

on  paving  work,  on  the  hard  roads  system  of  the  state. 

future  as  a  highway  engineer  on  state  roads  was  not 
sufficiently  attractive  to  warrant  his  staying  in  it. 
lie  accordingly  decided  to  go  into  business  as  a  paving- 
contractor;  work  which  he  knew  intimately  from  his 
highway  experience.  He  got  together  all  the  money 
he  could,  bought  a  paving  outfit,  and  set  out  in  busi- 
ness in  Traverse  City.  He  has  been  fortunate  in  se- 
curing several  state  contracts,  and  from  the  beginning 
has  had  practically  all  the  work  he  could  do.  It  takes 
courage  and  self-confidence  to  quit  a  job  with  an 
assured  income  and  start  out  in  one's  own  business. 
and  we  congratulate  Mr.  Goldberg  on  his  success. 


J.  A. M.Robinson, '11,  was  renewing  old  acquaint- 
ances at  the  Institute  on  April  2.  For  some  time  past 
Mr.  Robinson  has  been  Assistant  .Manager  and  En- 
gineer with  the  American  Well  Works,  Chicago.  In 
this  work  he  has  had  an  extensive  experience  in  prob- 
lems of  municipal  water  supply,  land  reclamation 
projects,  and  the  like.  At  the  same  time,  he  has  de- 
voted a  portion  of  his  time  to  a  general  engineering 


practice  along  the  line  of  developing,  standardizing. 
and  supervising  industrial  and  manufacturing  pro- 
cesses. He  has  recently  found  it  necessary,  on  account 
of  the  growth  of  his  business,  to  devote  his  entire  time 
to  a  consulting  practice  along  this  latter  line.  Many 
industrial  and  manufacturing  concerns  do  not  have 
an  engineer  on  their  regular  staff,  but  are  frequently 
in  need  of  engineering  services.  In  improving  old 
methods  and  developing  new.  devising  and  installing 
new  equipment,  and  properly  correlating  all  the  work 
of  the  plant,  the  engineer  finds  a  fruitful  Held  for 
effort.     It    is  along  this  line  that  Mr.    Robinson  ex- 


W.S.Pawlowski, '21,  called  at  the  Institute  a  few 
days  ago  in  the  uniform  of  the  U.  S.  Regular  Army. 
He  enlisted  almost  immediately  after  his  graduation; 
was  assigned  to  the  Aviation  Service  and  stationed  at 
Chanute  Field.  Rantoul.  Illinois.  Later  he  was  trans- 
ferred to  Boiling  Field,  Washington,  I).  C.  where  he 
is  located  at  the  present  time.  He  came  from  Wash- 
ington to  Chicago  by  airplane  in  about  nine  hours 
flying  time,  with  two  stops. 

Pawlowski  expects  to  return  to  Chicago  when  bis 
term  of  enlistment  expires.  He  has  a  Curtis  plane  of 
his  own  and  will  bring  it  back  with  him.  with  the  idea 
of  seeking  an  opening  in  commercial  aviation.  He  has 
promised  to  take  some  of  the  professors  for  a  ride,  but 
a  few  of  them  didn't  seem  very  keen  about  it.  Per- 
haps one  or  more  of  the  latter  may  have  sent  Paw- 
lowski a  flunk  notice  during  his  student  days.  In  any 
event,  it  looks  like  more  business  for  Harry-  Coffeen 


tain 


W.  Leigh's  long  legs  proved  a  real  advan- 
•  faculty  race  held  on  Circus  Day.  It  was 
generally  conceded  before  the  match  that  considerable 
advantage  lay  with  Prof.  Leigh.  He  received  a  magni- 
ficent cup  as  a  trophy. 


We  an 
II.  L.  X 
taken  wi 
Nachman 


»t  Ai 


o  present  an  early  photograph  ol 
"_'.  -lust  when  this  picture  was 
!(■■  to  say,  but  inasmuch  as  .Mr. 
member  of  the  faculty  for  several 
vill  be  recognized  by  many  gencr- 
cii.     Some  of  the  later  graduates 

t,   I ause  the  subject   has  grown 

much  stouter  than  when 
this  picture  was  taken, 
his  weight  having  in- 
sreased  23.5  grams  in 
the  last  ten  years. 

.Mr.  Nachman  now  de- 
votes practically  all  of 
his  time  to  the  teaching 
)f  thermodynamics.  'Phis 
is  one  of  the  heavy  sub- 
jects in  the  course  at 
Armour,  a  subject  that 
is  carried  by  some  stu- 
dents and  dragged  by 
others.  The  draggers 
have  found  Professor 
Nachman  a  patient  and 
painstaking  teacher.  He 
Prof.  H.  L.  Naehman  can  listen  to  a  definition 

of  adiabatic  expansion 
as  "one  in  which  the  volume  remains  constant."  with- 
out losing  his  composure. 
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COLLSGS  'NOTSS 


THE  annual  Traveling  Scholarship  of  the  Archi- 
tectural Cluli  for  $1,000. 00  which  requires  six 
months  of  travel  in  Europe  in  the  study  of 
Architecture  was  won  by  R.  J.  Nedved  of  the  Class  of 
'21.  The  subject  of  this  competition  was  a  Neighbor- 
hood Centre  of  Fine  Arts.  The  -Jury  was  composed  of 
well  known  Chicago  architects.  The  problem  involved 
unusual  difficulties  because  of  the  triangular  site  given. 

At  the  assembly  of  May  :!,  1923,  Raymond  0. 
Matson,  '23.  formerly  Sergeant,  Company  C,  123d 
.Machine  Gun  Battalion,  33d  Division,  was  officially 
notified  by  Colonel  Planus  McCloskey,  Assistant  Chief 
of  Staff  of  the  Sixth  Corps  Area,  that  he  had  been 
awarded  the  Distinguished  Service  Cross  for  bravery 
in  action.  The  Citation  reads:  .  .  ."For  extraordinary 
heroism  in  action  at  Rlarcheville,  France,  November 
10,  1918.  Voluntarily  leaving  the  shelter  of  the 
trenches  and  exposed  to  a  terrific  enemy  machine-gun 
and  artillery  fire  and  under  direct  observation  of  the 
enemy  hi'  rescued  three  wounded  men,  assisting  them 
to  a  place  of  comparative  safety.  The  outstanding 
bravery  and  soldierly  devotion  to  duty  displayed 
greatly  encouraged  the  men  of  his  company." 


Dean  M.  E.  Cooley  of  the  University  of  Michigan 
will  deliver  the  Commencement  address  at  Armour 
Tech  mi  May  31.  Dean  Cooley  is  one  of  the  most 
prominent  engineers  and  educators  in  America.  He 
has  recently  succeeded  Herbert  Hoover  as  President 
of  the  Federated  American  Engineering  Societies,  and 
as  chairman  of  the  executive  council  of  that  body.  He 
is  also  Past  President  of  the  A.  S.  M.  E..  and  of  the 
S.  P.  E  E.,  and  has  held  numerous  other  prominent 
positions  in  the  engineering  and  the  educational  world. 
The  Seniors  may  well  congratulate  themselves  upon 
having  such  a  prominent  man  and  great  engineer 
present  at  their  Commencement  exercises. 

"Open  House"  has  by  its  second  phenomenal  suc- 
cess proved  its  right  to  a  permanent  place  in  the 
Armour  Tech  calendar.  Upon  going  to  press  official 
returns  have  not  been  received,  but  it  is  estimated  that 
upward  to  two  thousand  persons  were  present  during 
the  evening.  Shops  and  laboratories  were  open  and 
in  operation,  with  student  volunteers  "showing  off" 
just  as  they  did  at  Open  House  last  year.  As  an 
addition  to  last  year's  program  the  Fire  Protects 
staged  a  five-reel  movie,  with  highly  approved  pictures 
and  film,  and  Professor  Wilcox  and  his  radio  fans 
provided  an  excellent  radio  concert.  The  "feminine 
element"  seemed  quite  in  evidence,  especially  in  the 
Gym,  where  Pill  Blaufas  and  his  associates  held  forth. 

On  May  16  the  first  Athletic  Association  Banquet 
will  be  held  at  the  University  Club.  As  toastmaster 
for  the  occasion  Mr.  John  J.  Schommer  has  been 
chosen.  Athletic  Directors  Alonzo  Stagg  of  Chicago, 
and  Kunte  Rocne  of  Notre  Dame  have  been  invited 
to  be  present  and  help  make  the  affair  a  successful 
Continued  on  page  12.', 


SCHOLASTIC  STANDINGS 

The  following  statistics,  compiled  by  the  office  of 
the  deans,  give  the  scholastic  standings  of  the  mem- 
bers of  the  Freshman,  Sophomore,  Junior,  and  Senior 
Classes  of  the  College  of  Engineering  and  Architec- 
ture, who  were  in  attendance  during  the  first  semester 
of  the  school  year  1922-23.  In  this  computation  the 
grades  in  physical  training  were  omitted.  A  credit. 
either  for  work  at  the  Armour  Institute  of  Technol- 
ogy or  for  work  elsewhere,  was  considered  equivalent 
to  a  grade  of  "B." 

The  average  of  the  entire  school  body,  a  total  of  694 
students,  is  85.54  per  cent. 

The  averages  of  the  various  organizations   are   as 

follows: 

The  Senior   Class    SS.41  per  cent 

The  .Junior  Class    87.02   per  cent 

Tin-   Sophomore  Class    ...85.02  per  cent 
The   Freshman   Class  82.93  per  cent 

Electrical     Engineering     Repartment 85.2  per  cent 

Civil    Engineering    Depai  I  incut 85.1  per  cent 

Chemical    Engineering    Department S6.7  per  cent 

Fire    Protect  ion    Eiigincei  ing    Department ..  S6.0  per  cent 

Architectural    Department    ' S2.1  percent 

Industrial    Arts    Department 92.1  per  cent 

The 'Honorary  Fraternities : 

Tan    Beta    l''i 91.6  per  cent 

Scarab     86.7  per  cent 

Eta    Kappa    Nu 90.4  per  cent 

Phi    Lambda    Upsilon 91.6  per   cent 

Salamander     90.6  per  cent 

Chi    Epsilon    90.4  per  cent 

Social   Fraternities  and   Clubs: 

I'hi    Kappa   Sigma S5.4  per  cent 

Delta   Tau    Delta 84.4  per  cent 

Theta   Xi    S5.1  per  cent 

Signia    Kappa    Delta 84. S  per  cent 

Beta    Phi    S4.6  per  cent 

Sigma    Alpha     Mil    S7.7  per  cent 

Rho   Delta    Kim 86.7  per  cent 

Tau    Delta    Phi     (The    Pyramid) 86.5  per  cent 

Scroll    and    Triangle.  .  .  .' 86.6  per  cent 

The  average  of  all  students  belonging  to  the  Phi 
Kappa  Sigma,  Delta  Tau  Delta,  Theta  Xi,  Sigma 
Kappa  Delta,  Beta  Phi,  Sigma  Alpha  Mu,  and  Scroll 
and  Triangle  is  85.56  per  cent. 

The  average  of  all  other  students  is  85.53  per  cent. 

In  the  above,  the  following  numerical  values  were 
given  to  the  letter  grades:  A=97.5  per  cent;  B=90 
per  cent;  C=80  per  cent;  D=67.5  per  cent;  E=50 
per  cent. 


REGISTRATION  SECOND  SEMESTER 

.  1!)22-1!)23 

Sopho- 

Fresh- 

Seniors Juniors 

mores 

men 

Special  Total 

Mechanicals    .... 

.  .      48 

38 

36 

45 

167 

Elect ricals     

.  .      25 

40 

48 

51 

164 

( livils    

.  .      28 

32 

18 

28 

1          107 

Chemicals    

..      12 

26 

23 

18 

Fire   Protects    .  . 

5 

24 

26 

20 

10 

Architects     

9 

14 

16 

2S 

2            69 

Industrial    Arts 

1 

1 

Total    

..    127 

175 

167 

190 

3          662 
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EDITORIALS 
AU  REVOIR.  MES  AMIS,  AU  REVOIR 

Goodbye,   my   friends,   Goodbye! 

With  the  publication  of  the  May  issue  of  the 
Armour  Engineer  the  staff  for  the  college  year  1922 
to  1923  concludes  its  duties  and  the  Editor  is  pleased 
to  announce  that  the  Executive  Council  has  appointed 
Elihu  Orson  Pierce  to  the  position  of  Editor  and  J. 
.Stanley  Farrell  to  the  office  of  Business  Manager. 

In  viewing  retrospectively  the  pleasures  and  trials 
alike  which  have  attended  the  work  of  the  year  just 
ending  we  are  moved  to  an  expression  of  the  gratitude 
and  appreciation  which  we  feel  toward  those  gentle- 
men of  the  faculty  who  have  so  helpfully  assisted  us. 

For  what  of  worth  and  dignity  the  Engineer  could 
boast  of  in  its  conception,  credit,  is  due  to  President 
Raymond ;  and  to  Dean  Monin  who  has  been  our 
father  in  all  other  things  of  our  college  life  we  at- 
tribute the  inspiration  which  has  made  it  possible  to 
visualize  the  ideal  to  be  attained  and  then  to  keep 
that,  ideal  ever  in  mind.  The  conversations  which 
took  place  in  his  office  before  each  successive  issue, 
served  to  mold  a  sound  and  conservative  policy  for 
the  Engineer,  and  the  staff  has  been  left  with  a  picture 
of  wisdom,  justice,  and  friendliness  that  of  itself  is 
the  finest  recollection  we  have  of  our  service  witli  the 
Armour  Engineer. 

Nothing  which  we  might  have  done  would  have 
sufficed  if  Professor  Campbell  had  not  suggested  the 
cover  designs  which  were  commensurate  with  the 
standard  to  be  set  and  purpose  to  be  served.  It  will 
be  recalled  that  the  finest  number  of  the  year  was 
that  which  was  almost  wholly  compiled  by  Professor 
Campbell;  the  "Architectural  Number. "  He  has  re- 
peatedly advised  us  in  matters  pertaining  to  the  me- 
chanical arrangement,  of  the  magazine  and  has  been 
its  constant  guide  to  more  pleasing  and  artistic  effects. 


if  good 


is  "Al 
kindes 


Many  former  Armour  men  will  be  very  sorrv 
to  hear  of  the  death  of  Mr.  James  Little,  which 
occurred  early  Saturday  morning.  April  28th. 
For  many  years  Mr.  Little  was  superintendent 
of  buildings  for  the  Mission  and  Institute,  and 
was  a  familiar  figure  about  the  premises.  He 
had  failed  rapidly  in  health  during  the  past 
year,  but  the  end  came  suddenly  and  was  a 
distinct  shock  to  his  many  friends  at  the  Insti- 
tute. He  was  a  sterling  Scotch  character,  re- 
spected and  admired  by  all  who  knew  him.  His 
death  marks  the  passing  of  another  familiar 
landmark  in  the  history  of  the  Institute. 


A  PROPOSED  RECLASSIFICATION  OK 
ENGINEERING  COURSES 
Tin'  Wisconsin  Engineer  for  January,  1923.  con- 
tains a  reprint  of  part  of  a  paper  prepared  for  Tan 
Beta  Pi  upon  this  interesting  subject.  The  plan  dis- 
cussed is  based  upon  tile  recent  suggestion  of  Profes- 
sor Bennett  of  the  University  of  Wisconsin,  that  the 
customary  classification  of  engineering  courses  be 
changed  to  the  following: 

Course  in  Engineering  Research. 

Course  in  Engineering  Design. 

C.nnsc  in  Operating  Engineering. 

Course  in  Maintenance  Engineering. 

Course  in  Construction  Engineering. 

Course  in  Sales  Engineering. 
This  plan  has  evidently  been  evolved  with  a  view 
to  effecting  a  closer  relationship  between  engineering 
courses  and  the  educational  needs  of  a  practicing 
engineer;  also  with  the  idea,  of  including  in  the  engi- 
neering curriculum  certain  subjects  which  have  long 
felt  to  be  needed,  and  of  excluding  others  which  are 
at  present  more  or  less  unnecessary  except  to  a  special 
few.  As  such,  the  suggestion  is  a  valuable  one  and 
should  be  given  due  consideration.  It  may  become 
the  basis  for  much  desirable  progress  in  the  science 
and  art  of  engineering  education. 

However.  Professor  Bennett  has  as  yet  given  out 
no  details  in  connection  with  this  new  scheme,  and 
a  discussion  of  such  a  subject  without  a  knowledge 
of  the  details,  would  of  necessity  be  purely  specula- 
tion. A  specific  engineering  course  is  the  same  course 
by  whatever  name  it  may  be  known.  And  as  long  as 
good  mechanical  engineers  insist  upon  becoming  sales- 
men, and  good  salesmen  mechanical  engineers,  a  high 
state  of  correlation  between  education  and  future 
activity  will  remain  impossible. 


A  UNION  OF  ENGINEERING  SOCIETIES 
During  the  fall,  rumors  upon  the  U.  of  I.  campus 
had  it  that  a  movement  was  on  foot  to  abolish  the 
various  departmental  societies  and  to  establish  in 
their  stead  a  single  engineering  society,  says  the 
Technograph.  The  plan  favored  the  American  Asso- 
ciation of  Engineers  as  the  nucleus  of  this  single 
large  society.  The  Technograph  comments  both  favor- 
ably and  unfavorably  upon  such  a  plan,  but  con 
eludes  that  the  greatest  possible  good  at  present,  would 
come  from  a  closer  union  of  the  present  societies. 
Continued  on  page  I .' ', 
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N  APRIL  28th  Coach  Phalen 
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meet 
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.1   at 

jake  Forest. 

Sopho- 


WRESTLING 

Due  to  a  late  start  and  the  inexperience  of  most 
of  the  men,  the  wrestling  season  has  ended  with  hut 
only  one  meet.  This  was  with  the  American  College 
of  Physical  Education  and  was  easily  won  by  Armour. 
There   was  also   a    very   interesting   inter-class   meet 


Siime  of  tlie  men  who  have  showed  up  favorably 
and  who  should  be  strong- point  winners  are  McHenry, 
■  lanak,  McLaren,  and  Gymer.  Heller  and  Day  will, 
no  doubt,  prove  to  he  hard  men  to  toss  around. 
Stangel.  one  of  the  best  men  on  this  year's  team,  is 
graduating  and  so  leaves  an  opening  in  the  125  pound 

In  turning  out  his  first  crew  at  Armour.  Coach 
Smith  has  demonstrated  his  ability  as  a  coach  and 
with  this  year's  squad  practically  intact,  the  outlook 
for   next    winter   is  quite  optimistic. 

BASEBALL 

for  the  third  consecutive  year  the  baseball  season 
opened  at  Armour  with  Lee  Walsh  as  coach.  Few 
new  men  appeared  permanently  in  the  line-up. 
Dow  lies  at  second  hase  and  Schonne  in  center  field 
being  the  only  two  changes  while  Ruzich  and  Eppich 
were  added  to  the  pitching  staff.  Cole  was  injured 
early  in  the  season  and  has  had  to  give  up  his  posi- 
tion at  short  stop.    The  games  played  to  date  and  the 

Univ.  of  Wisconsin,  13 — Armour  Tech..  7. 

Bradley  Tech..    10 — Armour  Tech..   :i 

Augustana  College,  2 — Armour  Tech..  6. 

Lake  Forest.  Univ.,  8 — Armour  Tech.,  8. 

Univ.    of   Toledo,    5 — Armour   Tech..    11. 

De  Kalh,  10— Armour  Tech..   12 

Chicago.  8 — Armour  Tech..  4. 
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DDIDTIDO 


It    M   Beckwith   Editc 


TAT  BETA   IM 

THE  Tiiu  Beta  Pi  annual  spring  banquet 
held  at  the  City  Club  on  Friday.  March  2,  1! 
and  was  well  attended  by  about  one  bund 
members  of  the  "Old  Guard."  At  the  speakers'  t; 
were  Mr.  John  W.  Lane,  Toastmaster;  Dr.  A. 
Phillips,  Air.  Frank  1).  Chase,  Mr.  Edward  II.  Ev 
Mr.  E.  T.  Hanson,  and  Mr.  Bruce  Amsbary,  all 
whom  afforded  a  most  interesting  and  entertain 
program. 

The   following   juniors   were  pledged  Tan   Beta 
on  April  4,  1923: 

R.  M.  Beckwith  C.  F.  Kaxjtz 

E.  -T.   Benson  T.  E.  McDowell 

R.  B.  Berry  E.  0.  Pierce 

M.  G.  Burkey  R.  J.  Rasmussen 

H.  J.  GOODMANSON  J.   H.    SwEENEY 


SCARAB 


Ho!    Hui 


Wish  w, 


at  the  Auditorium  Hotel  on  April  (i  and  7.  was 
most  successful  affair.  It  was  socially  enhanced  I 
a  theater  party  and  a  banquet.  At  the  same  time  tl 
Scarab  traveling  sketch  exhibition,  which  lias  m 
with  universal  acclaim,  and  the  Scarab  national  coi 
petition  drawings  were  exhibited. 

Edfou  extends  congratulations  to  I.  Jerry  Loebl 
placing  first  in  the  second  preliminary  for  the  Pai 
prize;  and  also  to  George  Connor  for  placing  first 
the  entrance  examinations  in  design  at  the  Beai 
Arts,  in  Paris. 

The  national  organization  is  planning  to  offer 
prize  for  some  Beaux  Arts  project,  the  nature 
which  has  not  been  decided. 

It's  nearly  time  to  go  out  and  get  a  summer  ji 
Cuess  we'll  finish  that  yawn.     Ho!     Hum! 


Tl 


ETA  KAPPA  XI' 
>wing   men   of   the  Junior   electric 
are  now   pledged  to  Delta  Chapter: 

.In!  IN    O.    AALBERG 

■  I.  Stanley  Farrell 

L.  LOREN  SWARTZ 

These  men  entertained  this  chapter  and  the 
chapter  at  the  semi-annual  inquisition  banqi 
on  April  24,  and  demonstrated  tiiat  they  wen 
Edisons. 

The  annual  Eta  Kappa  Nu  convention  was 
Madison,  Wis.,  on  April  6  and  7.  Lester  E 
represented  Delta  Chapter  on  that  occasion. 

The    brothers    have   been   getting   out    the 
and  glove  pretty  regularly.    Warning  is  herel 
to  tin    other  honoraries  that  they  had   better 
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E. 
E. 

K. 
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present  p 
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re  Protection  1 
dging  of  the  fi 
T.  Waterman 
O.  Pierce, 
Sestak, 
N.  Hahsiia, 
E.  McLaren, 

•niP 

(III  EPSILON 

The  Beta  Chapter  of  Illinois  of  Chi  Epsilon  was 
installed  at  Armour  Tech  on  Mach  29.  Chi  Epsilon  is 
an  honorary  civil  engineering  fraternity,  basing  the 
selection  of' its  members  upon  scliola  rshi  p.  sociability, 
and  practicability.  The  installation  took  place  at  the 
Scroll  and  Triangle  Fraternity  House  under  the  direc- 
tion of  the  Alpha  Chapter  of  Illinois.  University  of 
Illinois.  The  organization  at  this  time  includes: 
'  Honorary  Member 
Professor  A.  E.  Phillips 

C.  W.  Carlson  F.  A.  Hess 

E.  E.  De  Bra  R.  S.  Mayo 

F.  G.  Fredericks  II.  W.  Munday 
C.  S.  Frink  C.  M.  Myers 
(I.  Goedhart                       0.  G.  Smith 

E.  W.  Prentiss 
Juniors 
M.  G.  Burkey  -T.  II.  Binder 

R.  B.  Berry  P.  R    Ntelle 

L.  R.  Quayle  R.  -1.  Rasmussex 

•I.  II.  Sweeney 
A  smoker  was  held  on  April  25th  at  the  Scroll  and 
Triangle  house.  .Mr.  II.  E.  Roulfs,  nationally  known 
character  analyst,  gave  a  very  interesting  talk  on 
character  analysis,  and  demonstrated  his  theories  by 
analyzing  several   of  the   members   present.      <  >n    May 
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18  the  first  annual  banquet  will  be  held.  Several  of 
the  Civil  alumni  will  be  guests,  and  a  surprise  pro- 
gram has  been  arranged. 


SIGMA  KAPPA  DELTA 

Sigma  Kappa  Delta  announces  the  initiation,  on 
April  14,  1923,  of  the  following  men:  W.  R.  Lee.  S.  A. 
Baird,  L.  B.  Hoff.  ('.  E.  Tweedle.  and  J.  E.  Frederick. 
After  the  initiation,  the  new  brothers  were  guests  at 
the  annual  banquet,  held  in  the  Fraternity  Room  of 
the  Great  Northern  Hotel.  Guy  F.  Wetzel  was  toast- 
master,  and  many  of  the  alumni  were  there.  Among 
them,  Edwards,  Seaberg.  Vaaler,  Judson,  Rosbaek.  S. 
II.  Smith,  S.  N.  Peterson,  Michel,  K.  G.  Coles,  Herbst, 
M.  F.  Bacon,  and  our  faculty  members,  ( '.  W.  Leigh 
and  J.  C.  Peebles. 

J.  H.  Watt  is  on  a  steel  construction  job  with  the 
McClintic  Marshall  Co.,  at  Steubenville,  Ohio. 

C.  A.  Herbst  is  in  the  chemical  department  of  the 
Economy  Fuse  ( !o. 

J.  C.  Vaaler  is  with  the  engineering  sales  depart- 
ment of  the  Celite  Products  Co. 

M.  F.  Bacon,  who  is  with  the  Anylite  Electric  Co.. 
Fort.  Wayne,  Ind.,  came  up  to  help  us  out  on  the 
initiation. 


DELTA  TAP  DELTA 

Everyone  in  the  house  is  bearing  down  on  his  work 
now,  in  preparation  for  the  "finals"  in  May.  We  hope 
to  gain  tin-  coveted  top  position  in  the  scholarship  list, 
which  we  held  not  long  ago. 

Much  to  our  sorrow,  we  were  eliminated  in  the 
inter-fraternity  basketball  tournament  in  our  first 
game;  Beta.  Phi  were  our  opponents.  It  was  a  fast. 
flashy  game  all  the  way  through,  and  Brothers 
Hudishauser,  Greenleaf,  and  McClaren  are  to  be 
highly  commended.  We  are  expecting  great,  things 
from  Joe  and  Jack  in  the  future. 

Circus  day  is  now  the  big  item  to  us.  and  everyone 
is  earnestly  working  to  "cop  off"  the  honors  in  both 
the  track  events  and  in  the  pageant. 

At  the  close  of  this  year  Delta  Tan  Delta  lose  five 
good  men  and  true.  Brothers  Cox,  Lizars,  Nutt, 
Piiidishauser,  and  Stantial  will  leave  Armour  Tech 
for  a  great  future.  It  will  be  hard  to  fill  their  places 
as  "actives,"  and  the  chapter  will  feel  the  loss. 

Once  more  we  want  to  extend  an  invitation  to  all 
Delts  in  and  about  "Chi."  and  all  alumni  of  our 
chapter,  to  attend  our  Anniversary  Celebration  on 
May  10. 


SICMA  ALPHA  MU 

In  March,  1923,  Sigma  Epsilon  Chapter,  Sigma 
Alpha  Mu,  initiated  five  men:  N.  B.  Schreiber,  L.  J. 
Blume,  W.  Kaufman,  M.  Herman,  and  I.  H.  Cohen. 

Our  activities  since  the  first  of  the  year  have  in- 
cluded a  house  party,  two  smokers,  an  initiation  ban- 
quet, and  an  alumni  dinner.  We  are  all  looking 
forward  with  anticipation  to  our  annual  spring  din- 
ner-dance, to  take  place  on  May  12. 

We  are  soon  to  lose  by  graduation  Sang.  Goldstein, 
Stangle,  Pollan,  and  Rothberg.  We  wish  them  all 
good  fortune  in  the  years  to  come. 


April  21.     Following  the  Glee  Club  concert,  April  23, 
open  house  was  observed. 

May  9  is  the  date  set  for  our  faculty  smoker. 
"Parents'  Day"  following  on  May  20.  We  feel  that 
our  year  has  been  a  very  successful  one. 


PHI  KAPPA  SIGMA 

A  new  "order  of  things"  has  been  instituted  at  the 
Phi  Kappa  Sigma  House;  a  sophomore  has  been 
appointed  to  act  as  a  "fraternity  father"  for  each 
freshman ;  a  junior  for  each  sophomore ;  and  a  senior 
for  each  junior.  The  duty  of  these  "frat  fathers" 
is  to  check  up  on  the  scholastic  standing  of  their 
"sons,"  and  to  try  to  keep  them  on  the  right  track. 
It  is  hoped  that  this  plan  will  he  beneficial  to  all 
concerned. 

On  April  21,  we  held  our  semi-annual  alumni 
smoker,  and  a  goodly  number  of  alumni  were  present. 

The  lower  classmen  have  decided  to  give  a  party 
in  honor  of  the  seniors  on  April  28.  The  details  of 
this  party  have  been  withheld  from  the  seniors. 

.May  13  is  the  date  that  has  been  set  for  "Parents' 
Day";  on  this  date  we  will  entertain  our  folks  at  the 


BETA  PHI 

This  is  a  season  of  great  excitement  about  the 
house;  preparation  for  coming  events,  yellow  dog 
initiations,  and  general  activities  are  keeping  the 
enthusiasm  above  par. 

Pledges  Graustra,  Pronger,  Murray.  Marhoefer, 
De  llaan,  Fairbanks.  Conley.  and  Lowden,  are  being 
trained  by  an  unusual  participation  in  fraternity 
affairs. 

A  Junior  Week  Alumni  Smoker  is  being  planned. 
The  date  set  for  it  is  May  3. 


SCROLL  AND  TRIANGLE 
The  "pep"  at  our  house  has  been  somewhat  of  a 
diet'  from  the  eternal  grind.    On  March  31   we  en- 
lyed  a   dinner-dance;  and  an  informal  was  held  on 


THETA  XI 

It  sounds  rather  queer  to  hear  one  say  that  a  Frater- 
nity house  was  besieged  by  fair  damsels,  but  nothing 
else  will  express  what  happened  at  the  Theta  Xi 
"mansion"  a  few  Sundays  past.  Eighteen  of  them,  the 
fairest  lot  we'd  seen  for  many  a  day,  arrived  about 
three  o'clock,  laden  with  cakes,  sandwiches  and  what 
not — even  chaperones.  Several  of  the  brothers  who 
came  in  shortly  before  midnight  verified  the  asser- 
tions that  Evanston  was  "home." 

Over  seventy  "Fire  Prevents"  were  present  at  tin- 
first  smoker  in  the  history  of  the  Armour  Fire  Pro- 
tection Engineering  Society,  held  at  the  house  on 
March  29.  The  affair  was  a  marked  success,  and 
Theta  Xi  appreciates  the  opportunity  of  opening  its 
house  to  the  men  of  this  department. 

The  Annual  Faculty  Smoker  held  sway  on  the  "one- 
lucky"  evening  of  Friday,  April  13.  Over  thirty  of 
the  faculty  cast  aside  any  superstitions  they  may  have 
had,  and  gathered  for  what  we  hope  proved  to  be  an 
eveuing  of  genuine  enjoyment. 

On  April  7  Richard  N.  Mann,  '18,  of  the  old  guard 
of  Omega  Lambda,  was  initiated  into  Theta  Xi,  and 
on  April  25,  •!.  Stanley  Parrell,  Charles  I).  Johnson. 
and  George  E.  Woodfield,  all  undergraduates,  were 
taken  into  the  bonds. 

The  complete  list  of  those  present  at  the  Annual 
6294  celebration  on  April  27  is  not  available  at  the 
time  this  goes  to  press,  but  among  the  hundred  or 
more  brothers  assembled  to  celebrate  our  birthday,  all 
but  one  chapter  was  represented — a  record  of  which 
we  are  justly  proud. 

Continued  on  page  124 
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Mi 


Nutt,  Editor 


THE  College  is  fortunate  in  that  a  number  of 
the  members  of  its  faculty  have  prepared  during 
the  last  year,  or  arc  now  in  the  course  of  pre- 
paring, text  books  or  scientific  papers  for  use  of 
colleges  of  engineering. 

It  is  difficult  to  overestimate  the  significance  of  this 
work  because  it  not  only  goes  far  toward  establishing 
the  prestige  of  The  Armour  Institute  of  Technology 
in  the  engineering  world,  but  it  assures  the  college  of 
an  active,  alert,  and  energetic  faculty,  to  say  nothing 
of  insuring  the  student  something  more  than  tin- 
pedantry  of  the  pure  theorist. 

A  ease  in  point  is  that  of  the  text  book,  "Steam 
Power  Plant  Engineering."  by  Mr.  George  Gebhardt, 
Professor  of  Mechanical  Engineering;  this  hook  is 
not  only  a  recognized  standard  throughout  the  scien- 
tific schools  of  the  United  States,  but  it  has  been  the 
guide  of  the  operating  engineer  as  well  and  has  as  a 
consequence  served  as  an  introduction  for  every  Ar- 
mour Graduate  in  the  engineering  profession.  The 
compilation  of  such  a  work  brings  before  its  author  a 

most  comprehensive  view  of  the  latest  develop nts 

of  a  broad  and  ever  changing  field  and  his  value  as  an 
instructor  is  accordingly  enhanced.  It  must  be  under- 
stood too.  that  the  composing  of  a  text  hook  is  a  diffi- 
cult and  tedious  undertaking  and  is  not  nearly  so 
lucrative  as  the  consulting  practice  which  must  be 
forsaken  in  its  stead.  Every  encouragement  is  due  to 
those  members  of  the  faculty  who  have  been  so  active 
in  their  respective  departments;  they  have  done  much 
to  elevate  tlie  standing  of  our  Alma  Mater. 

From  time  to  time  a  large  amount  of  work  of  an 
experimental  or  research  character  is  done  in  the 
various  departments  of  the  Institute.  Concerning 
this  work  very  little  is  ordinarily  known  outside  of 
the  Department  in  which  the  work  is  actually  con- 
ducted. This  is  indeed  unfortunate,  for  much  of  tin- 
work  is  of  an  interesting  nature  as  well  as  of  con- 
siderable industrial  importance 

At  the  present  time  Professor  Gebhardt  and  Mr. 
Davies  are  directing  work  in  the  Mechanical  Engin- 
eering Department,  upon  the  subject  of  the  use  of  the 


steam  jet  as  a  means  ol  producing  mechanical 
draught.  Up  to  the  present  time  such  an  application 
of  the  steam  jet  has  proved  inefficient.  However,  it 
is  the  contention  of  Professor  Gebhardt  that  by  proper 
design  of  these  jets,  and  their  correct  placement  with- 
in the  stack,  this  difficulty  may  be  overcome. 

In  the  same  department  three  Seniors  are  at  work 

ui a  positive  action  rotary  compressor  for  use  with 

refrigerating  apparatus.  In  these  tests  ethyl  chloride 
is  being  used  as  the  cooling  medium. 

Professor  McCormack,  head  of  the  Chemical  En- 
gineering Department,  has  recently  been  occupied 
with  a  large  amount  of  research  and  experimental 
work.  At  present  he  is  working  upon  the  problem  of 
substituting  ammonium  sulphate  for  sulphuric  acid 
in  the  manufacture  of  the  alums.  The  problem  is  a 
big  one  since  it  is  necessary  to  determine  whether  or 
not  the  substitution  will  be  advantageous  from  many 
standpoints,  namely:  purity  of  product,  relative  solu- 
bility of  iron  in  the  two  processes,  and  the  recovery 
of  ammonia  as  ammonia  and  ammonium  sulphate. 

.Mr.  .Nelson  of  the  Fire  Protection  Engineering 
faculty  is  now  working  on  a  new  hook  which  is  soon 
to  go  to  press.  This  hook,  the  "Fire  Underwriters' 
Ilamlhook"  is  to  contain  a  hundred  or  more  illustra- 
tions, drawn  in  perspective,  illustrating  standard 
building  construction  and  standard  methods  of  in- 
stallation for  various  protective  appliances.     The  I k 

will  also  contain  concise  explanations  of  the  standard 
specifications  to  which  the  illustrations  refer. 

The  illustrations  for  this  work  are  being  prepared 
by  Mr.  Lesser,  Department  of  .Mechanical  Engineer- 
ing, and   O.   L.   Cox.    '23,  and   Blair,   '23. 

A  1  T  has  recentlv  become  the  possessor  of  the 
personal  metallurgical  library  of  Dr.  II.  0.  Hofman, 
Professor  of  .Metallurgy  at  the  Massachusetts  Insti- 
tute of  Technology.  This  collection  is  particularly 
invaluable  including  as  it  does  many  original  metal- 
lurgical texts,  some  of  which  are  written  in  French, 
German  and  Russian,  together  with  many  of  Dr. 
Hofman 's  personal  notes  upon   various  metallurgical 
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has  been  waiting  for!"  The  waiting  period  is  now 
over.  The  dreamed  for  flow  meter  is  here  at  last  to 
stay,  and  any  part  of  it  is  flexible  enough  to  be  com- 
bined with  other  less  accurate  metering  devices.  Thus. 
the  Hyperbolic  Elbow  may  be  combined  with  any 
pressure  difference  measuring  device.  ■  The  electrical 
meter  body  may  be  used  to  measure  the  pressure  dif- 
ference from  any  source  other  than  tin-  Hyperbolic 
Elbow.  The  resistance  of  the  electrical  meter  body 
may  be  measured  indirectly  instead  of  by  the 
Hyperbo-Eleetrie  Recorder;  e.  g.,  a  voltmeter  across 
the  meter  body  may  be  used  as  this  indirect  method, 
if  a  constant  voltage  is  impressed  upon  this  meter  body 
in  series  with  a  constant  resistance.  This  so-called 
Voltmeter  type  flow  meter  as  distinguished  from  our 
Wheatstone  bridge  type  is  actually  offered  for  cases 
where  highest  accuracy  and  automatic  corrections  are 


not  required.  A  constant  voltage  regulator  can  be 
furnished  which  will  add  somewhat  to  the  cost  of  the 
Voltmeter  type  of  flow  meter.  This  type  has  still  the 
advantages  of  our  regular  electrical  meter  body  with 
the  same  large  number  of  contacts  and  of  the  Hyper- 
bolic Elbow  as  an  accurate  sour f  pressure  differ- 
ence. Where  only  relativt  flow  comparisons  are  to  be 
made  within  1(W  of  each  other,  orifices  may  be  used 
with  the  electrical  meter  bodies  and  the  Voltmeter 
type  recorder  without  any  voltage  regulator. 
'  It  is  thus  apparent  that  any  Mow  measurement  may 
be  made  with  any  degree  of  accuracy  by  the  use  of 
the  proper  type  of  Hyperbo-Electric  Flow  Meter. 
which  is  exactly  what  the  organizers  of  the  Hyperbo- 
Electric  Flow  Meter  Co.  have  been  aiming  for  m  the 
many  years  of  hard  work  they  have  devoted  to  the 
development  of  these  flow  meters. 
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Continued  from  pag<  I  '.' 
Due  to  the  custom  of  having  leases  expire  on  May 
1st.  Theta  Xi  finds  itself  without  a  house  for  the  last 
month  of  school.  September  1st  will  find  us  settled 
again  on  the  boulevard — in  a  home  Theta  Xi  can  call 
its  own. 

THE  UMEN 

The  I'mcii  which  is  now  in  the  second  year  of  its 
existence,  has  been  successful  both  from  a  social  and 
from  a  scholastic  standpoint.  During  the  past  year 
several  smokers  and  other  affairs  have  been  held,  but 
i  hey  were  evidently  not  detrimental  to  the  Uinen 
average  of  89.1  percent. 

The  members  are  looking  forward  to  increased 
activity  and  success  for  the  coming  year. 
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FIRE  PROTECTION  SOCIETY 
On  the  evening  of  March  2!)  the  "Fire  Protect" 
smoker  was  held  at  the  Theta  Xi  house.  Our  own  jazz 
band  furnished  the  entertainment  during  the  early 
part  of  the  evening.  The  remainder  of  the  program 
included  a  moving  picture  (the  film  was  approved  by 
both  the  Underwriters'  Laboratories  and  by  Professor 
Finnegan),  an  exhibit  of  card  stunts  by  Mr.  Brown, 
the  elder  brother  of  one  of  our  members,  and  speeches 
by  President  Raymond  and  Professor  Finnegan.  The 
climax,  of  course,  was  composed  of  "eats"  and  cigars. 
On  April  1!).  Mr.  C.  K.  Welborn,  of  the  Underwrit- 
ers' Laboratories,  spoke  to  us  on  the  subject  of  "Oil 
Burners."  Mr.  Welborn  has  done  a  great  deal  of 
work  in  determining  the  fire  hazards  of  these  devices, 
and  his  experience  enabled  him  to  give  a  very  inter- 
esting talk. 

IIETY  OF  ENGINEERS 
i  of  the  Western  Society  of  Im- 
putation when  Dr.  Lawton.  of 
as  presented  on  March  15.  His 
ry  Survey,"  was  most  interest- 
with  the  preliminary  survey  of 
he  milestones  of  success.  Dr. 
ibility  to  put  his  ideas  over  with 


thnsiasm  at   the  A.    I.  T.  and    Wisconsin   game,  ami   at 

tl vent  of  all   events,  the   Home   Concert. 

Under  the  able  guidance  of  W.  B.  Douglas,  "24,  and 
provided  with  tin-  motive  power  of  high  purpose  and 
the  enthusiasm  and  hearty  co-operation  of  its  mem- 
bers, the  band  has  been  piloted  through  its  infancy 
with  a  marked  degree  of  success.  The  slogan  now  is 
"A    Fifty-Piece    Band    for    1924."      Bring   out   your 
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[CAN  INSTITUTE  OF  ELEC 
ENGINEERS 

Since  the  .March  issue  of  the  ENGINEER, 
Branch  has  had  two  meetings.  At  the 
Spector  presented  some  very  interesting 
on  "Stage  Illumination. "    At  the  second 

stedt.   of  the    Western    Electric   Co..   show. 

of  moving  pictures  and  delivered  a  lecti 
Manufacture  of  Communicating  Appa 
spite  of  a  radio  lecture  in  competition,  th 
Was  good.  If  possible.  We  will  sec  more  o 
stedt  's  moving  pictures. 

It   was  planned  to  have  a   smoker  this 

as  yet    no   date   has   been   set.     Th e   li 

was  a  big  success,  so  watch  the  bulletin  I 
announcement  of  this  one. 
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Institute  of  Chicago,  spoke  on  "Sizing  Up  the  Man 
for  tin'  Job."  Mr.  Poult's  explained  how  organiza- 
tions today  are  picking  men   for  positions.     This  talk 

was  enjoyed  by hundred  and  twenty-five  students, 

and  it  was  probably  the  most  entertaining  meeting  of 

The  Society  feels  that  a  very  successful  year  has 
been  completed.  The  annual  election  of  officers  will 
lie  held  on  .May  3,  and  plans  will  then  be  made  for  the 
year  to  come. 
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COLLEGE  NOTES 
Cmrinued  from  page  US 
one.  Beside  Mi'.  Schommer  the  entertainers  will  be 
.Mr.  Bruce  Amsbary,  Mr.  Charles  Hitchcock,  whose 
fame  is  only  slightly  exceeded  by  that  of  his  brother 
Raymond,  .Master  Francis  Goetz,  and  a  large  Jazz 
Orchestra.  The  eats,  are  guaranteed  upon  a  money 
refunded  basis  both  as  to  ipiality  and  quantity.  As 
for  drinks,  nothing  dryer  than  water  will  be  served. 
On  April  11,  President  Raymond  spoke  before  the 
faculty  and  students  of  Lake  Forest  College,  upon 
the  subject.  "  Engineering  as  a  Vocation."     Dr.  Ray- 
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McCormack  returned  to  his  Alma  Mater, 
■rsity.  on  April  19.  to  be  one  of  the  founda- 
•s  initiated  into  Phi  Beta  Kappa.  Thirty 
mt  university  were  so  honored. 

.1.  C.  Pellli  represented  A.  I.  T.  at  the 
the  Illinois  Association  of  Collegiate  Reg- 
iiii  April  Hi  at  Bradley  Polytech. 
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Cake  Eater 

-model  of 1900 

He  was  called  dude  and  dandy 
Ihen.  but  you  recognize  the  type. 

He  majored  in  haberdashery  and 
took  his  degree  with  honors  in 
soxology. 

As  if  that  were  not  enough,  he 
evolved  some  variations  on  the  cake 
walk  which  made  them  stare. 

He  even  found  time  to  develop  a 
remarkable  proficiency  on  the  tandem 
bicycle,  and  on  Saturday  nights  he 
was  good  enough  to  bring  pleasure 
into  Another's  life  by  wheeling  away 
to  the  "Ten-Twent-Thirt. " 

To  crowd  all  this  into  four  short 
years  would  seem  enough  for  any 
mortal.  Yet  in  spite  of  his  attain- 
ments there  are  times,  in  after  life, 
when  our  hero  wonders. 

The  glory  of  his  waistcoats  has 
long  since  faded,  while  his  books  are 
still  fresh  and  clean.  Did  he  perchance 
put  too  much  thought  into  the  selec- 
tion of  his  hats  and  too  little  in  what 
went  under  them? 


'estent  Electric  Company 


Since  1S69  makers  and  distributors  of  electrical  equipment 
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i.  However,  lie  will  find 
ase.  .Mastery  of  himself 
i  such  an  investment  in 
study   will    he   easy   and 


wise  student  if  he  so  elect; 
that  that  will  not  he  the  i 
physically  will  bring  to  liii 
health  and  endurance  that 
accomplishment  certain. 

You  may  have  all  the  wisdom  in  the  world,  hut 
without  adequate  means  of  expression  no  one  will 
know  it.  There  are  two  methods  of  expression — 
spoken  and  written.  The  first  is  by  Ear  the  more 
important.  The  engineer  who  can  talk  well  and 
convincingly  has  a  wide  advantage  over  one  who 
cannot.  If  he  can  say  things  that  people  can  under- 
stand, and  say  them  in  a  manner  that  his  listeners 
will  enjoy  hearing,  he  has  it  all  over  the  other  fellow. 
A  clear,  forceful  expression  goes  a  long  way  with  the 
"Big  Boss."  My  advice  to  you  is  to  join  every  talking 
society  that  the' school  affords.  Express  yourself,  not 
with  wild  talk,  but  with  carefully  thought  out  expres- 
sions that  mirror  a.  clear  mind.  Learn  to  match  your 
wits  against  your  fellow's.  Train  yourself  to  think 
quickly  and  accurately.  It  doesn't  make  much  differ- 
ence what  subjects  you  use  in  this  training,  if  you 
learn  how  to  handle  them  logically  and  with  con- 
viction. Discuss  and  debate  any  subject  (hat  will  help 
you  drill  your  mind  so  that  you  can  express  yourself 
with  credit.  At  some  future  date  you  will,  no  doubt, 
be  called  upon  to  convince  a  man  or  group  of  men 
who  are  looking  to  you  for  advice,  that  your  course 
of  reasoning  warrants  their  investment.  You  can  get 
i pucker  action  and  gain  more  confidence  by  talking 
to  them  convincingly,  than  you  can  by  writing  vol- 
umes of  reports.  They  will  judge  you  largely  by  tin- 
way  in  which  you  handle  yourself.  They  not  only 
get  from  you  the  facts  which  you  want  them  to  know, 
but  they  also  get  your  spirit.  The  responsibilities 
they  will  place  upon  you  and  the  confidence  they  will 
have  in  you  will  largely  depend  upon  the  impression 
which  you  create.  I  know  a  score  of  brilliant  engi- 
neers who  are  in  very  mediocre  positions  because  they 
do  not  know  how  to  express  themselves  verbally.  They 
can  write  the  most  wonderful  reports,  but  these  re- 
ports are  usually  so  awe-inspiring  that  they  frighten 
rather  than  convince.  I  also  know  a  score  of  other 
men  who  are  not  nearly  as  bright,  but  they  are  much 
farther  ahead  in  their  profession  because  they  can 
think  clearly  and  express  themselves  convincingly. 
Your  school  will  give  you  plenty  of  opportunities  to 
develop  this  phase  of  your  training,  although  it  may 
not  be  insisted  upon  in  the  list  of  your  credits. 

Next  to  the  ability  to  talk,  and  almost  as  important, 
is  the  ability  to  write.  A  clearly  written  expression 
of  thought  goes  a  long  way  towards  winning  y-our 
battle.  The  command  of  the  English  language  is 
vitally  important.  It  is  tin-  vehicle  that  will  carry 
your  knowledge  and  ability  wherever  and  whenever 
you  want  it  known.  If  your  mode  of  expression  is 
sloppy,  loose  jointed,  and  illogical,  it  will  portray 
that  sort,  of  an  individual  as  its  author.  If  it  is  clear, 
logical,  well  constructed,  and  vitally  to  the  point,  it 
will  picture  that  kind  of  a  man  to  the  reader.  In  the 
practice  of  your  profession  you  will  associate  with 
well  educated  men.  The  men  who  will  have  the  most 
influence  on  your  success  will  be  equipped  with  minds 
full  of  broad  knowledge,  and  they  will  expect  you  to 
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be  equally  well  equipped.  If  you  expect  to  meet  them 
on  an  equal  plane  you  must  have  that  same  kind  of  a 
well  stored  mind.  I  have  noticed  that  most  successful 
engineers  carry  and  read  good  books,  and  that  these 
books  cover  a  wide  range  of  subjects.  Their  vocabu- 
laries are  large  and  the  words  which  they  use  in  ex- 
pressing themselves  are  full  of  forceful  meaning.  The 
most  serious  regret  1  have  relative  to  my  college  train- 
ing is  that  I  did  not  apprei 
neglect  has  made  practical 
tive  than  they  would  have 
been  extremely  difficult  to 
training. 

No  matter  what  your  pi 
identify  and  classify  FA( ' 
rolling  across  the  Kansas  \ 
aisle  from  me  is  playing 
game  repeatedly  because  1 

He  doesn't  seem  to  have  the  nerve  to  face  the  cards 
when  they  are  stacked  against  him.  A  great  many 
men  go  through  life  on  that  basis.  The  hollow  success 
that  they  think  they  have  is  mostly  mental,  and  not 
actual.  Your  mind  may  be  a  very  brilliant  one.  but  it 
won't  get  you  very  far  if  you  fudge  on  the  truth. 
The  whole  engineering  profession  and  the  whole  basis 
of  science  are  founded  upon  the  identification  and 
proper  classification  of  actually  existing  facts,  and 
building  upon  them  for  truthful  answers. 

I  believe  it  is  safe  to  say  that  you  will  not  have  a 
chance  to  use  tive  per  cent  of  the  knowledge  that  you 
are  gathering.  However,  if  you  learn  how  and  where 
to  get  knowledge  when  it  is  needed,  you  have  accom- 
plished the  real  purpose  of  your  training.  Cultivate 
your  ability  to  identify  the  knowledge  that  is  needed 
to  solve  a  problem,  and  learn  enough  about  the  loca- 
tion of  knowledge  to  be  able  to  find  it  when  wanted, 
rather  than  try  to  make  yourself  an  encyclopedia  of 
engineering  data.  The  probability  is  that  there  won't 
lie  one  chance  in  a  hundred  of  your  ever  being  asked 
to  extract  the  cube  root  of  anything,  lint  it  will  be 
mighty  important  for  you  to  know  when  problems  can 
be  solved  by  having  their  cube  root  extracted. 

If  you  are  honest  with  your  school  and  your  instruc- 
tors you  can  not  fail  to  get  all  the  engineering,  scien- 
tific, and  mathematical  training  that  you  will  need. 
and  maybe  more  than  is  actually  necessary.  How- 
ever, if  in  getting  this  training,  you  are  forced  to 
neglect  the  fundamentals  that  1  have  outlined  above, 
your  whole  education  will  be  less  effective  and  even 
lost  entirely,  due  to  the  lack  of  the  physical  and 
mental  equipment  necessary  to  express  it. 


ARMOUR  TECH  RADIO  STATION  "9YL" 
( 'ontinued  from  page  115 
sive  equipment,  and  therefore  a  correspondingly  bet- 
ter station.  It  feels  that  it  has  done  well  with  the 
material  and  apparatus  it  has  had  available.  It  also 
wishes  to  take  this  opportunity  to  thank  publicly  the 
Physics  Department  in  the  persons  of  Professor  Wil- 
cox, who  has  given  unstintingly  of  his  time  and  appa- 
ratus; President  Raymond  and  Mr.  Allison,  who  have 
aided  both  morally  and  financially;  and  also  various 
members  of  tin-    faculty   and   student   body   who   have 

wishes  to  extend  an  invitation  to  the  faculty  and  stu- 
dent body  to  inspect  Station  9YL  and  to  attend  the 
Club  meetings,  many  of  which  are  graced  by  speakers 
of  promini  nee  in  the  radio  field. 
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OVAL  LABEL- 

A  Safe  Guide  to  Good  Buying 


EVERY  food  product  bearing  the 
Armour  Oval  Label  is  selected  by 
recognized  food  experts,  prepared  and 
packed  by  men  who  have  made  a  life  study 
of  the  intricate  art  of  sanitary  preservation  of 
flavor,  food  value,  and  tempting  appearance. 
That's  why  Armour's  Oval  Label  takes  the 
guesswork  out  of  buying. 

Armour  Oval  Label  Products  include  Star 
Ham,  Star  Bacon,  Star  Lard,  Veribest 
Canned  Foods,  Oleomargarine,  Fresh  and 
Dry  Sausage,  Cloverbloom  Butter,  Clover- 
bloom  Eggs,  etc. 

Every  good  grocer  has  Oval  Label  foods,  or 
can  get  them  on  very  short  notice.  Demand 
the  Oval  Label  and  you'll  get  the  best. 
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One  Boiler  Does  the 
Work  of  Three 

Since  the  Republic  CO2  Recorder  wasftut  to  work 


H 


proof-  convincing,     incontestable    proof — of  the 


ERE     is    proof     convincing,     incon 
•  value  of  measuring  and  raising  CO 


At  the  plant  of  the  Davis  Realty  Co.,  Sioux  City,  Iowa,  three 
125-h.  p.  internally  fired  boilers  are  installed;  they  are  equipped 
with  single  retort  underfeed  stokers.  The  load  is  a  peculiar 
one;  during  the  night,  from  about  6  P.  M.  until  7  A.  M.,  there 
is  practically  no  demand  for  steam. 

When  Republic  CO,  Recorders  were  installed  it  was  found  that 
the  CO,  during  the  daytime  load  period  averaged  under  9  per 
cent,  with  a  decided  drop  during  the  banking  period. 

After  the  Republic  had  been  on  the  job  a  while,  the  firemen 
were  able  to  raise  the  CO_.  considerably.  Now  that  the  Republic 
has  been  at  work  for  quite  a  while  the  COc  has  been  raised  to 
over  12  per  cent,  and  that  percentage  is  carried  throughout  the 
twenty-four  hours,  with  the  exception  of  the  cleaning  period, 
when  CO.  drops  to  10  per  cent. 

High  CO.  is  of  significance  only  as  it  is  an  indication  of  higher 
efficiency  and  fuel  savings.  In  this  instance  the  raising  of  the 
efficiency  resulted  in  a  greater  capacity  that  has  permitted 
taking  two  of  the  boilers  off  the  line.  Mr.  C.  H.  Price,  Supt.  of 
Power,  says  the  savings  are  amazing. 

Remarkable  as  this  seems,  it  must  be  remembered  that  similar  economies 
can  be  effected  wherever  CO,  is  not  being  measured  -wherever  the  firemen 
have  no  guide  to  correct  firing. 

The  new  Republic  CO,  Recorder  Bulletin  -standard  filing  size — tells  the 
entire  story  of  higher  CO..  and  gives  the  reasons,  partially  listed  opposite, 
why  the  Republic  records  COL.  most  accurately.  Ask  also  about  the  Republic 
Model  SFC;  it  records  CO_  and  steam  flow  on  one  chart. 


Republic  Flow  Meters  Co.,  2204  Diversey  Pkway.,  Chicago 

REPUBLIp 
L  C02  Recorder  V*^ 

The       Guide       to       Economy 


Note  These 
Features 


Simplicity;  no  delicate 
parts  or  precise  ad- 
justments; no  tubing 
smaller  than   -5-inch. 


No    valves; 
troubles  from  e 
action  of  moist  furnace 
gases. 


No  glass;  parts  in  con- 
tact with  water  are  of 
non  -  corrosive,  non  - 
sediment-collecting 
copper. 


Positive  action  of  sy- 
phon system;  opera- 
tion is  dependable,  re- 
gardless of  any  change 
in  water  supply. 


Large  quantity  of  gas 
drawn  from  furnace 
for  analysis;  instru- 
ment only  a  few  mo- 
ments behind  the  fur- 


Maintained  accuracy; 
level  of  fluid  in  oil 
sealed  and  absorption 
chambers  does  not  af- 
fect accuracy. 


Accessibility;  charts 
can  be  changed  by 
merely  swinging  open 
the  small  glass  door. 
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For  the  man 


beyond  the  campus 


FOURTEEN  YEARS  AGO 
Joseph  French  Johnson,  who 
was,  and  is,  Dean  of  the  School  of 
Commerce,  Accounts  and  Finance 
of  New  York  University,  found 
himself  faced  with  a  problem  to 
which  there  was  no  satisfactory 
answer. 

He  was  constantly  in  receipt  of 
letters  from  business  men,  many 
of  them  occupying  places  of  execu- 
tive responsibility.  The  letters 
asked  such  questions  as  these: 
"What  books  shall  I  read?" 
"Can  you  lay  out  for  me  a  course 

in  business  economics?" 
"How  can  I  broaden  my  knowledge 
of  salesmanship,  or  accounting, 
or  factory  management,   adver- 
tising or  corporation  finance?" 

Those  were  pioneer  days  in  tl: 
teaching  of  Business.  Dean  John- 
son, wanting  to  help,  yet  feeling 
keenly  the  lack  of  suitable  facili- 
ties, conceived  the  plan  of  a  faculty 
including  both  college  teachers  and 
business  men,  and  a  Course  so 
arranged  that  any  man  might  fol- 
low it  effectively  in  his  own  home. 
Thus  began  the  Alexander  Ham- 
ilton Institute.   Dean  Johnson  has 


continued  as  its  President ;  its  Ad- 
visory Council  includes  these  men : 
Joseph  Phenoii  Johnson, Dean  of  the  New 
York  University  School  of  Cornmeree;GEN- 
eral  Coleman  DuPont,  the  well-known 
business  executive;  Percy  H.  Johnston, 
President  of  the  Chemical  National  Bank  of 
New  York;  Dexter  S.  Kimball,  Dean  of 
the  Engineering  Colleges,  Cornell  Univer- 
sity; John  Hays  Hammond,  the  eminent 
engineer; Frederick  H.H~  rdman, Certified 
Public  Accountant;  Jei-lmiah  W.  Jenks, 
the  statistician  and  economist. 

To  young  men  of  college  age, 
the  Institute  says:  "Matriculate 
at  a  college  or  university  if  you 
possibly  can;  there  is  no  substitute 
for  the  teacher."  To  older  men,  the 
universities  and  colleges,  in  turn, 
are  constantly  recommending  the 
Modern  Business  Course  of  the 
Institute. 

It  is  a  Course  for  the  man  beyond 
the  campus;  the  man  who  is  already 
in  business  and  cannot  leave,  the 
man  who  wants  to  supplement  his 
college  education.  If  you  are  such 
a  man,  may  we  send  you,  without 
obligation,  a  copy  of  "Forging 
Ahead  in  Business"?  It  tells 
how  200,(100  men  have  profited 
by  a  business  training  founded 
upon  university  principles,  and 
conducted  in  accordance  with  uni- 
versity ideals. 


These  colleges  and  univer 
sities,  and  80  others,  havi 
used  parts  of  the  Alexande 
Hamilton  Institute  Course  ii 
their  classroom  work. 

Amherst  College 

Boston  University 

Brown  University 

Bucknell  University 

College  of  the  Citv  of  New  Yorl 

Columbia  University 

Cornell  University 

Dartmouth  College 

Georgetown  University 

Georgia  S('l 1  ol    I  irhnology 

Lafayette  College 
Massachusetts  Institute  of 

Technology 
McGill  College 
New  York  University 

Ohio  State  University 
Pennsylvania  State  College 
Syracuse  University 
Trinity  College 
University  of  Alabama 
University  of  California 
University  of  Chicago 
University  of  Indiana 
University  of  Pittsburgh 
University  of  Texas 
Yanderbilt  University 
Virginia  Polytechnic  Institute 
Washington  and  Lee  University 
Williams  College 
Yale  University 


Alexander  Hamilton  Institute 

814  Astor  Place,    New  York  City     #?\ 


Canadian  Address,  C.P.R.  Building,  Toronto;  Australian  Address.  42  Hunter  Street.  Sydr, 
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BETTER  LIGHTING  NEEDED  IN  INDUSTRIAL 
PLANTS. 

In  a  paper  read  before  the  Illuminating  Engineering 
Society,  February,  1920,  entitled,  "A  Survey  of  Industrial 
Lighting  in  Fifteen  States,"  R.  O.  Eastman  submitted 
some  very  interesting  data  regarding  the  lighting  condi- 
tions in  industrial  institutions.  The  survey  comprises  some 
446  institutions,  in  which  lighting  was  considered  by  55.4% 
as  being  vitally  important,  and  by  31.6%  as  being  mod- 
erately important,  and  by  13%  as  being  of  little  im- 
portance. Practically  58%  considered  that  lighting  was 
as  important  as  power  in  the  operation  of  the  plant,  and 
a  small  proportion  would  give  more  attention  to  lighting 
than  to  anything  else. 

In  considering  the  present  condition  of  lighting  as 
found  in  the  various  plants,  only  9'.'  ranked  as  excellent, 
about  Vi  ranked  as  good,  29%  fair,  18.8%  poor,  3.5%  very 
poor,  and  7.8%  partly  good  and  partly  poor.  It  was  found 
that  the  lighting  in  the  offices  was  far  superior  to  that  in 
the  shops;  19%  being  excellent,  36%  good,  31%  fair,  and 
only  13%  poor  and  none  very  poor. 

On  consulting  the  executives  regarding  what  factors 
were  most  important  in  considering  lighting,  the  following 
facts  were  revealed:  Increase  of  production  79.4r; ,  de- 
crease of  spoilage  71.1%,  prevention  cf  accidents  59.5%, 
improvement  of  good  discipline  51.2%,  and  improvement  of 
hygienic  conditions  41.4%.  Manufacturers  who  have  good 
lighting  appreciated  its  value  largely  from  the  standpoint 
of  its  stimulating  effect  upon  output. 

There  is  no  question  that  any  intelligent  man  who 
carefully  considers  the  necessity  for  good  lighting  in  an 
industrial  plant,  will  agree  that  it  is  impossible  for  a  per- 
son to  do  as  good  work,  either  in  quality  or  quantity,  in 
poor  light  as  in  good  light,  but  yet  the  result  of  a  careful 
analysis  discloses  the  fact  that  only  about  40%  of  indus- 
trial'plants  are  furnishing  good  light  to  their  workers  and 
C0%  are  operating  under  poor  lighting.  It  is  hard  to 
understand  why  such  a  proportion  of  concerns  can  be  satis- 
fied with  a  condition  which  is  universally  admitted  to  be  a 
curtailer  of  efficiency  and  a  prolific  causer  of  accidents. 
The  principal  cause  of  this  condition  is  that  those  in  charga 
of  such  establishments  have  not  given  the  attention  to 
lighting  that  it  demands.  They  do  not  know  what  consti- 
tutes good  lighting,  and  in  their  absorbing  interest  of 
other  factors  of  production  have   overlooked  a  vital  one. 

Every  safety  official  should  deeply  interest  himself  in 
the  lighting  of  his  p'.ant  and  insist  upon  good  lighting  as 
much  as  good  goggles,  good  guards  and  other  necessary 
accident  prevention  equipment.  Every  production  manage* 
should  insist  upon  good  lighting  because  the  efficiency  of 
the  working  force  is  increased  by  the  condition  of  the  light- 
ing furnished.  The  plant  physician  should  examine  the 
lighting,  for  eye  strain  and  eye  fatigue  are  directly  affected 
by  poor  lighting,  as  is  the  hygienic  condition.  Well  lighted 
plants  are  invariably  cleaner  than  poor  lighted  places. 
Plants  equipped  with  Factrolite  Glass  in  all  windows  are 
well  lighted. 

If  you  are  interested  in  the  distribution  of  light 
through  Factrolite,  we  will  send  you  a  copy  of  Laboratory 
Report — "Factrolited." 

MISSISSIPPI     WIRE    GLASS     CO., 

220  Fifth  Avenue, 

St.  Louis.  New  York.  Chicago. 
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Serving  Public  Utilities 

Many  public  service  companies  testify  to  the 
advantages  and  appreciable  savings  under  the 
Allis-Chalmers  plan  of  "Undivided  Responsi- 
bility," where  the  manufacturer  assumes  com- 
plete responsibility  for  the  design,  building  and 
placing  in  operation  of  the  principal  equipment 
for  the  power  plant. 

Complete  equipment  "from  prime  mover  to 
switchboard"  is  built  by  the  Allis-Chalmers 
organization.  This  includes  all  types  of  prime 
movers  steam  turbines,  hydraulic  turbines, 
steam,  gas  and  oil  engines,  together  with  com- 
plete electrical  equipment.  Condensers  of  all 
types,  pumps,  air  compressors  and  many  other 
auxiliaries  are  also  supplied.  Allis-Chalmers 
equipment  is  used  in  plants  of  all  sizes,  and 
includes  some  of  the  largest  power  units  ever 
built.   Let  Allis-Chalmers  Engineers  Serve  You. 

The  installation  shown  consists  of  a  12,500 
K.  W.  Steam  Turbine  Generator  Unit,  com- 
plete with  Surface  Condenser,  Turbine- 
driven  Circulating  and  Condensate  Pumps, 
all  of  Allis-Chalmers  manufacture. 

LLIS-CHflLMERS  MANUFACTURINGS 

MILWAUKEE,    WIS.    U.S.A.  ^ 
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cTech  Pharmacol 

Southwest  Corner  33rd  and    State   Streets 
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School  Supplies 

Rings  and  Jewelry 

All  Sporting  Goods 

Eastman  Kodaks  and  Films 

Fresh  Bulk  Candy 

Ice  Cream  and  Soda 
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KENWOOD  BRIDGE  COMPANY 

FABRICATORS  OF  STRUCTURAL  STEEL 

ENGINEERS  AND  CONTRACTORS  FOR 
COMPLETE   INDUSTRIAL    PLANTS 


1416  First  National  Bank  Building 

Telephone  Randolph  1488 


CHICAGO,  ILL. 


PRODUCTS  AND  SERVICES 

Designers,  engineers  and  builders  of  complete  industrial  plants.  Structural  steel  for  build- 
ings, roofs,  bridges,  tanks,  and  coal  and  ore  handling  structures. 

FACILITIES 

The  shops  of  the  KENWOOD  BRIDGE  COMPANY  are  completely  equipped  with  modern 
facilities  for  fabricating  all  classes  of  structural  steel  work  promptly,  under  supervision  of 
skilled  engineers  and  competent  mechanics.  A  large  tonnage  of  structural  steel  is  carried  in 
stock  in  our  yard,  to  be  used  for  prompt  shipment. 

ESTIMATES 

Estimates  furnished  for  structural  steel  or  complete  industrial  plants. 


-'    '   T-.  ^%>-   ''—.■  y^  x>  '-"T^*^ 


MACHINE  SHOP   FOR  THE  WAGNER  ELECTRIC  COMPANY 


Standardized  Concrete 

'—'on  what  does  it  depend? 


(l)  Blade  cuts  through  materials 
with  churning  action.  (2)  Blade 
carries  materials  up,  spilling  down 
again  against  motion  of  drum.  (3) 
Materials  hurled  across  diameter 
of  drum.  (4)  Materials  elevated 
to  drum  top  and  cascaded  down 
to  reversed  discharge  chute  which 
(5)  with  scattering,  spraying  ac- 
tion, showers  materials  back  to 
charging  side  for  repeated  trips 
through  mixing  process. 


THE  production  of  standardized  concrete 
— concrete  of  absolutely  uniform  domi- 
nant strength — depends  on  three  essentials 
in  addition  to  the  use  of  proper  aggregates. 
The  first  of  these  —  the  proper  mixing 
action  that  prevents  separation  of  aggre- 
gate and  produces  plastic,  thoroughly 
mixed,  concrete  —  is  provided  by  the 
Koehring  five  action  remixing  principle 
which  coats  every  particle  of  aggregate 
thoroughly  with  cement. 
The  second  factor — the  measuring  of  the 
proper  amount  of  water  to  each  batch — 
is  under  positive  control  in  a  Koehring 
by  means  of  the  Koehring  automatic 
water  measuring  tank.  This  tank  is  ad- 
justed to  supply  the  exact  amount  of  water 
required  per  batch,  and  once  so  regulated, 
the  amount  of  water  is  automatically 
measured  for  every  batch. 
The  third  factor  in  producing  standardized 
concrete — a  means  of  measuring  the  thor- 
oughness of  mix  —  is  controlled  by  the 
Koehring  batch  meter.  This  automatically 
locks  the  discharge  chute  as  soon  as  ma- 
terials enter  the  drum  and  holds  it  so  until 
the  specified  mixing  time  for  which  the 
meter  has  been  set,  has  elapsed,  when  the 
discharge  chute  automatically  is  released 
and  the  release  signalled  by  a  bell. 

"Built  to  Endure"  an  artistic  booklet  of  32  pages 
beautifully  illustrated  with  etchings,  contrasting 
ancient  and  modern  examples  of  engineering 
achievements  in  concrete,  will  be  sent  free  upon 
request  to  engineering  students  and  othersinterested. 

KOEHRING    COMPANY 

MILWAUKEE.  WISCONSIN 

Manufacturers   of  Concrete    Mixers  and   Crane  Excavators 
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The  Chicago  Temple 

Chicago,  Illinois 
HOLABIRD  &  ROCHE, 

Architects 


'Building 
a  Ficture" 


HERE  the  architects  envisioned  a  picture,  saw  the  modern  office  building  in 
terms  of  the  great  art  or"  the  Middle  Ages — and  the  result  is  a  demonstration 
that  the  utilitarian  Structure,  the  modern  office  build  ng  of  commerce  may  be  as 
picturesque  as  it  is  practical.  Vision,  imagination,  courage  and  practical  ingenuity 
in  stylistic  adaptation  have  enabled  the  architects  of  this  country  to  astonish  the 
world  with  their  achievements  of  today  and  their  promise  of  tomorrow. 

Certainly   modern    invention — modern   engineering  skill  and   organization,   will 
prove  more  than  equal  to  the  demands  of  the  architecture  of  the  future. 
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ELEVATOR  COMPANY 
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Advertising  for  the  Practicing  Engineer 
Lee,  I. orris  '.'. 

Architectural  Department  oJ        our 
Institute  of  Technology 

decent  7ork  by  Graduates 


L  onth 
November 

January 


Armour  Institute  of  Technology 
News  of  the  Hew  Institute 
Raymond,  H. 

Armour  Tech  Radio  Station  ;I9YL" 
Liar co,  Fred 

Birdsey,  Charles  Robert 
Engineering  Majors 

Buffington,  E.  J. 

Pittsburgh  Plus 

Campbell,  Edmund  3. 

Competitive  Design  for  a  Building  for  the 
Chicago  ?ribune 

Cartwright,  3.  '.'-. 

Lre  Protection  Engineering 

Competitive  Design  for  a  building  for  the 
Chicago  Tribune 

Campbell,  Idmund 


Cost  Plus  vs  Competitive  Ridding 
.erson,  . .  M. 

Emerich,  Frank 

Pittsburgh  Plus 

Engineering  Rajors 

.Rirdsey,  Charles  Robert 

Fire  Protection  Engineering 
Dartwright,  ■.   .  . 

Greater  A.  I. 

Raymond,  H. 

Henderson,  R.  M. 

Cost  Plus  vs  Competitive  3idding 
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January 
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January 
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Marco,  I?red 

.nrmour  Teen  .Radio  Station  "9YL'1 
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March 
May 


Larch 


Eeasurement  of   Plow,  Part  3 
Part  4 
Naiman,  Julius  M. 

Measuring  the  Flow  of  Fluids  Electrically 
Spitzglass,  J.  M.  &  Freeman,  E. 

Mission  of  Julture 

icherger,  George 

Naiman,  Julius  i  . 

I  easurement  of  Flow 

Oil  Hydro ge nation 

Sieck,  Herbert 

Pittsburgh  Plus 

Buffington,  E.  J. 

Pittsburgh  Plus 

Ei  erich,  Frank 


Recent  lork  by  Graduates  of  the  Architectural  January 

Department  o±        !  >ur  Institute  of 

Technology 


Reed,  Carl  H. 

'  lignificance   J      ine  Arts 

look  for  Everyone 

Scherger,  George  I  . 

Mission  of  Culture 

Sieck,  Herbert 

Oil  Hydrogehation 

11  Significance  of  the  Fine  Arts" 
A  Rook  for  Everyone 
Reed,  !arl 

Snapshot  at  Eire  Prevention 
Vernon,  Richard 
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Measuring  the  Flow  of  Fluids  electrically 


uhger,  Paul  R 


March 


Upkeep  ana 


ir  of  Storage  batteries 


Upkeep  and  Repair  of     •  ■  .   Jatteries 
Unger,  Paul  R 
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Vacuum  Tubes  and  their  Future 
'ilcox,  G.  1  . 
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Vernon,  Richard  7. 

Snapshot  at  Fire  Prevention 
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Vacuum  Tubes  and  their  Future 


I.  arch 


91 


